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BASSETT 



High efficiency mobile 
and portable antennas 
for all amateur bands, 
CAP, MARS. CB. 
SECURITY, 

PUBLIC SERVICE. 
MARINE. AND 
GOVERNMENT USE. 

• 2-6-10-15-20-40-75 

• Identical size, cost, 
and appearance 

• FULLY ADJUSTABLE 
TO FREQUENCY 

IN FIELD 

• Low weight, low drag, 
high strength 
fiberglass 

• Polished 
chrome brass 
standard %-24 thread 

• High gain collinear 
on 2 meters 

MODEL DGA-2M 
$29.50 postpaid 
in U.S.A. 




HIGH ACCURACY CRYSTALS 

FOR OVER 30 YEARS 


Either type for amateur VHF in Regency. Swan, Standard. Drake, Vari- 
tronics, tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave. 

Quotes on request for amateur or commercial crystals for use in all 
other equipments. * 

Specify crystal type, frequency, make of equipment and whether transmit 
or receive when ordering. 


BASSETT VACUUM BALI 




BASSETT VACUUM TRAP ANTENNA SYSTEM 
Complete packaged multi band antenna sys¬ 
tems employing the famous Bassett Sealed 
Resonators and Baiun from which air has 
been removed and replaced with pure 
helium at one atmosphere. Operating bands 
are indicated by model designation. 

MODEL DGA-407S _ $59 50 

MODEL DGA*204075 $79.50 

MODEL DGA-2040 _ $59.50 

MODEL DGA-152040 $79.50 


The famous sealed helium filled Baiun . 
employed with the OGA Series Antei 
Systems Solderless center insulator . 
easily handles more than full legal po 1 
while reducing unwanted coai radial 
Equipped with a special SO-239 type c 
connector and available either t:1 or - 
MODEL DGA-2000-B $12 92 

Postpaid in U.S.A. 


CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA 



Savoy Elecfcronicsjnc, 


P.O. Box 5727 - Fort: Lauderdale, Florida - 333“ 
Tel: 305-566-1333 or 305-947-9925 
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More in '74. If you haven't seen that 
motto or heard of the concept, you will, 
because in 1974 ham radio will be pro¬ 
viding a whole new family of services to 
the amateur community, services that will 
help each amateur derive the most enjoy¬ 
ment from his hobby. 

More in '74 means a lot of things to 
ham radio readers, including more editori¬ 
al staff and more specialized publications 
as well as some other exciting new pro¬ 
jects. Since some of these projects are still 
in the embryonic planning stages we can't 
tell you much about them, because the 
final product may be considerably dif¬ 
ferent than the original concept, but 
complete details will be announced as 
soon as they are available and those 
announcements will be well worth wait¬ 
ing for. 

More in '74, among other things, 
means a new editor for ham radio and a 
new role for me as editor-in-chief. How¬ 
ever, a change in editorial staff does not 
mean a shift in editorial policy. Ham 
radio will continue to do what we do 
best, bringing you the latest and best in 
technical articles and construction pro¬ 
jects each and every month. The new 
editor, Joe Schroeder, W9JUV, has been 
an active amateur for more than 25 years 
and is well known to many of you. He's 
been associated with the electronics in¬ 
dustry in one way or another for 20 
years, was the editor of Instrument Digest 
and, more lately, editor of Guns Illus¬ 
trated. Until leaving Chicago recently, he 
was on the Technical Committee of the 
Illinois Repeater Council. Joe is also an 
Honor Roll DXer with more than 340 


countries to his credit and is active on all 
bands from 160 meters to 450 MHz. 
You'll be hearing a lot more from him in 
the future. Between the two of us ham 
radio will be bigger and better than ever. 

More in '74 means a brand-new news¬ 
letter, HR Report, which will keep you 
up to date with late-breaking news from 
the FCC, ARRL and industry sources, 
new DX activities, contest and hamfest 
announcements and up-to-the-minute 
propagation forecasts. The first issue of 
HR Report will be available in early 
January and will be sent out to sub¬ 
scribers twice monthly via airmail after 
that. In addition, special issues will be 
published as events warrant. If you want 
to know what's happening in the amateur 
world, you owe it to yourself to subscribe 
to HR Report. The subscription rate in 
the United States and Canada is $12.00 
per year ($15.00 for overseas readers) 
with a guaranteed minimum of 24 issues 
per year. 

More in '74 means a number of other 
new publications including new titles for 
your bookshelf and new operating aids 
for your station. For example, a new 
Novice Radio Guide is presently in pro¬ 
duction and will be available within a few 
months. Volume II of the popular Ham 
Notebook is currently in preparation and 
will be available later this year as will 
several other new titles. 

These are only a few of the highlights 
— more announcements will be made as 
we progress through the year. 

Ham Radio . . . more in '74. 

Jim Fisk, W1DTY 
editor-in-chief 
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The TRITON is a One-of-a-Kind HF transceiver, totally solid state including the 
final amplifier. The new generation that does more things better than ever before. 
One, you can change bands instantly. Just turn the band switch—and go! 

Two. there is less internal heat to prematurely age components 
and no high voltage to break down insulation or cause accidental shock. 

Three, it has ample reserve power to run at full rating even for RTTY or SSTV without 
limit. Great for contests or emergency service. 

Four, it is light and compact with a detachable AC power supply 
to work directly from 12 VDC—For mobile operation without tedious installation. 
Five, the TRITON is a delight to operate. SSB is clean, crisp and articulate. 
Amplified ALC puts all available speech power into the antenna without splatter. CW is 
wave-shaped to cut through QRM and pile-ups. Instant break-in (not 
"semi" which really isn't break-in) lets you monitor the frequency while transmitting. 
And six, a lot more goodies such as excellent dial Illumination, plug-in circuit 
boards, offset tuning, built-in SWR bridge, speaker, crystal calibrator, 
snap-up anti-parallelax front feet, light indicators for offset and ALC, 
direct frequency readout. WWV, entire 10 meter band coverage—and a lot more. 

The TRITON brings together ail that is new and exciting in 
Solid State for your greater enjoyment of Amateur Radio. 


TRITON I 100 watts input .$519.00 

TRITON II 200 watts input. 606.00 

Model 251 Supply for TRITON I 69.00 

Model 252 Supply for TRITON II 89.00 


We'll be happy lo send you full Information. 


W 


TEN-TEC, INC 

SEVIERVIILE, TENNESSEE 37162 
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Do you find it frustrating to stop typing 
in the middle of an RTTY QSO to 
comply with FCC rule 97.87? This rule 
requires that you, as an RTTY station 
operator, keep your CW key at the ready 
to identify properly. The RATTIine 
RM-100 CW memory is designed to facili¬ 
tate that required CW identification. 

The RM-100 uses an integrated-circuit 
memory to allow automatic CW trans¬ 
mission of a message at the speed of 
approximately ten words per minute. It 
can be connected directly to the RY-170 
AFSK generator described in the De¬ 
cember, 1973, issue of ham radio (see fig. 
1), or to any other keying line compatible 
with the npn open-collector output of the 
RM-100. 


CW memory f. 

CO 

5 

using modern £ 

read-only memory ICs 2 

to 

5 

of 

M 
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When you want to identify, a CW 
message such as ". . . de W6LL0" can be 
started locally with a front-panel switch, 
or remotely with a ground control signal. 
While the RM-100 is keying, an LED 
lights to indicate the circuit is busy. 

This article shows how to construct 
the RM-100 CW Memory. Instructions are 
given for programming your own 
memory, or you can purchase one already 
programmed.* The RM-100 circuit can be 


■o 

ra "JTM Associates, P.O. Box 843, Manchester 
| Missouri 63011 ($12.50); Babylon Electronics 

X Carmichael, California 95068 ($15,001. 
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built for under twenty-five dollars using 
the pre-programmed memory, or for 
under twenty if you program the memory 
you rself. 

programming the memory 

At the heart of any automatic message 
generator is a means to store binary 
information, In the past, code wheels 
with cogs, or diode matrices, have been 


The first step when programming is to 
decide what you want the memory to 
say. A Morse code key-down is defined as 
1, while a key-up is 0. Using a pattern as 
shown in fig- 2 , mark each of the eight 
rows of 32 memory cells where a Morse 
code key-down is desired. Remember that 
a dot will occupy one memory cell, a 
dash or letter space, three, and a word 
space, four. Ten consecutive key-up cells 



REMOTE 

START 

SWITCH 

(OPTIONAL) 


fig. I. RATTIine system interconnection showing RY-1 70 AFSK generator and RM-100 CW memory 
wired together with one possible interface circuit to a ST-6 RTTY terminal unit. 


popular as memories. A relatively new 
type of memory is now available to 
amateurs from surplus suppliers. The pro¬ 
grammable-read-only memory integrated 
circuit, abbreviated as PROM, P.ROM, or 
fPROM, depending on the respective 
manufacturer, can be custom pro¬ 
grammed in the field by applying the 
correct voltages to its inputs, following 
the manufacturer's instructions. 

The Signetics 8223 Programmable 
ROM 1C I chose for the RM-100 is the 
easiest to find.* The 8223 is supplied 
with all of its 256 memory cells at a TTL 
logic low or 0. The memory is pro¬ 
grammed by fusing (burning out) micro¬ 
scopic wires in selected cells to generate a 
desired pattern of logic highs, or Is. Once 
the memory has been programmed, the 
stored binary information can be recalled 
from each cell by applying an address 
word to the inputs of the device. 

"JTM Associates, previously foot-noted, or 
Poly Paks, P.O. Box 942, Lynnfield, Massachu¬ 
setts 01940 ($7,951. 


indicate an "end-of-message." Table 1 
lists the letters of the alphabet and 
numbers from 0 to 9 with the required 
number of memory cells for each char¬ 
acter. The CW message can occupy 246 
memory cells after the 10-bit allowance 
has been made for the end-of-message 
code. 

Once you have established the pro¬ 
gram matrix, the following procedure 
should be used with the circuit shown in 


table 1. Memory cells required for letters, 


numbers and 

punctuation. 


A 8 

H 10 

O 14 

V 12 

B 12 

1 6 

P 14 

W 12 

C 14 

J 16 

Q 16 

X 14 

D10 

K 12 

R 10 

Y 16 

E 4 

L 12 

S 8 

Z 14 

F 12 

M 10 

T 6 


G 12 

N 8 

U 10 


1 20 

6 14 


, 22 

2 18 

7 16 


? 18 

3 16 

8 18 


. 20 

4 14 

9 20 


/ 16 

5 12 

0 22 

end of 

msg 10 


word space 4 
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00000 m - INPUT ADDHESS .....— 




fig. 2. CW programming matrix consisting of eight rows of thirty-two memory cells, for a total of 
256. Message shown here is “de W6LLO Palo Alto, Ca.” 


fig. 3 to program your memory." Be 
careful — you only have one chance to 
correctly program each cell. Once the 
wire in a cell has been fused, it cannot be 
returned to its 0 logic state. If changes are 
required in the message, it is necessary to 


program a replacement integrated circuit. 

programming procedure 

The 8223 ROM 1C is shipped with all 
outputs at logical 0. To write a logical 1 
proceed as follows: 



fig. 3. Programmer schematic for Signetics 8223 
field-programmable read-only memory. The 
10-jUF capacitor from pin 16 to ground is 
required to eliminate noise from the supply 
line. During programming switch S7 must be in 
position 2 long enough for the 1-^iF capacitor 
to discharge to less than 0.5 volt. 


SI single-pole, 9-position switch 

S7 2P3T rotary switch with ground con¬ 

nected to the middle position of the first 
section. As V cc (pin 16) is taken from 5 
volts to 12.5 volts it will momentarily go 
to ground. 
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Inside of RM-100 as viewed from top. Resistor mounted on stand offs is for LED indicator light 


1. Start with pin 8 grounded and V cc 
removed from pin 16. 

2. Remove any load from the outputs. 

3. Ground the Chip Enable. 

4. Address the desired location by apply¬ 
ing ground (i.e., 0.4 V maximum) for a 0, 
and +5.0 V (i.e., +2.8 V minimum) for a 
1 at the address input lines. 

5. Apply +12.5 V +0.5 V to the output to 
be programmed through a 390-ohm, 10% 
resistor. Program one output at a time. 

6. Apply +12.5 V to V cc (pin 16 for 50 
milliseconds to 1 second (maximum) with 
a V cc risetime of 50 microseconds or less. 
If 1.0 second is exceeded, the duty cycle 
should be limited to a maximum of 25%. 
The V cc overshoot should be limited to 
1.0 V maximum. If necessary, a clamping 
circuit should be used. The V cc current 
requirement is 40 mA maximum at +12.5 


V. Several fuses can be programmed in 
sequence until 1.0 second of high V cc 
time is accumulated before imposing the 
duty cycle restriction. 


Note: Normal practice in text fixture 


•Programming instructions and fig. 3 adapted 
from Signetics Catalog, 1972, page 4-10. 
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fig. 4. RM-100 CW memory schematic diagram. 


layout should be followed. Lead lengths, 
particularly to the power supply, should 
be as short as possible. A capacitor of 10 
pF minimum, connected from +12.5 V to 
ground, should be located close to the 
unit being programmed. 

7. Remove the programming voltage from 
pin 16. 

8. Open the output. 

9. Proceed to the next output and repeat, 
or change address and repeat procedure. 

10. Continue until the entire bit pattern 
is programmed into your custom 8223 
ROM 1C. 

By now you have obtained a pro¬ 
grammed memory, either by program¬ 
ming it yourself, or by purchasing it 
pre-programmed. Now you are ready to 
use it in the RM-100 circuit. 


circuit description 

The RM-100 CW memory consists of 
clock, divider, memory, data selector and 
end-of-message sense circuitry. The unit 
schematic is shown in fig. 4, and the 
component parts layout is given in fig. 5. 



Rear panel of the RM-100. 
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Photographs of the completed RM-100 
appear throughout this article. 

The clock frequency established by 
timer U6, R3, R4 and C3 determines the 
dot length of the CW output. The code 
speed which results from a Morse dot 
length of 88 milliseconds was chosen, on 
suggestion from W6FFC, to keep the 
receiving RTTY machine in synchronism 


Timer U7 detects when ten cells have 
passed without a keying event. Keying 
dots or dashes from the data selector 
discharges timing capacitor C4, whereas 
the timer is triggered on the trailing edge 
of each dot or dash. If a new keying bit 
does not discharge the capacitor within 
880 milliseconds after the timer has been 
triggered, the timer output will reset the 



fig. 5. Suggested component layout for the RM-100. Dotted lines denote jumpers. 


with the incoming pulses. Instead of 
printing garble, the machine will print 
blanks and Os in a combination which 
depends on the particular letter being 
sent. 

The clock output frequency is divided 
by binary counters U2 and U4. The first 
five outputs from the dividers supply 
counts 0 through 31 to address the 
memory, while the last three outputs are 
used to address the data selector, U5. 

The memory, U3, is read out through 
the data selector, one cell at a time, in the 
order shown in fig. 2. The Q output from 
the selector drives the _base of keying 
transistor, Q1, while the Q output is used 
by the end-of-message circuit. 


control flip-flop U1A and U1B, and the 
counters. The RM-100 CW message can 
be started again after the counters have 
been reset. 

The sync output from the memory is 
connected to an open-collector transistor 
switch which turns on for the duration of 
a message. The sync output will be used 
by upcoming RATTIine accessories. 

As with the RY-170, a separate supply 
is required to power the RM-100. A 5 
±0.25 Vdc regulated supply capable of 
150 mA should be used. 

construction 

The RM-100 can be built using per¬ 
forated or printed-circuit board. The cir- 


january 1974 QJ 11 








cuit should be placed in an enclosure, 
such as the Ten-Tec JG-5 shown in the 
photographs, to shield against rf. 

An LED, powered from the 5-volt 
supply through a 220-ohm resistor, serves 
as a pilot light. A second LED is turned 
on by U7 when a message is being 
transmitted. A pushbutton switch on the 
front panel, which grounds the start 
control line, is used to trigger the 
memory. 



RM-100 CW memory alongside the RY-170 
AFSK generator. 


The only critical components are the 
capacitors and diode used in the timers. 
High stability, low leakage capacitors 
should be used at C3 and C4 to maintain 
correct timing. A silicon diode is required 
at CR1 so that diode leakage will not 
effect timing in the end-of-message cir¬ 
cuit. 

Bypass capacitors should be used in at 
least two places on the circuit board. 
They should be near integrated circuits 
from V cc to ground to filter transients. 
Molex pins hold the integrated circuits, 
and BNC jacks are used to connect signal 
inputs and outputs. Shielded cables are 
recommended when connecting the 
RM 100 with other parts of your system 
to reduce the possibility that strong rf 
fields will interfere with circuit operation. 

Don't let rule 97.87 get to you! Now 
you can have automatic CW identification 
in your RTTY system with the RM-100 
CW Memory. 

ham radio 
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Support Clean Air 


SB-102 Transceiver 


HW-101 Transceiver 


Heathkit Transceivers—for exceptional stability, 

razor sharp selectivity, cleaner copy on transmit or receive! 


The Heathkit SB-102 gives you exceptional sta¬ 
bility and dial linearity — made possible by an 
all solid-state linear master oscillator with 1 kHz 
calibration. The SB-102 stabilizes itself in a fast 
10-minutes, drifts less than 100 Hz per hour af¬ 
ter initial warm-up. The receiver section deliv¬ 
ers an S + N/N ratio of less than 0.35 /iV for 10 
dB — with front-panel selection of built-in 2.1 
kHz SSB crystal filter or optional 400 Hz crystal 
filter. And there's a dial resettable to 200 Hz; 
180 W PEP SSB input, 170 W CW input; switch 
selection of upper or lower sideband and CW; 
built-in sidetone for monitoring; built-in 100 kHz 
crystal calibrator; triple action level control to 
reduce clipping and distortion; built-in VOX, 
and complete metering. 

The SB-102 is the value leader because you 
build it yourself to save on initial investment 
and service. Simple circuit board/wiring har¬ 
ness construction gets it all together easily. 


Kit SB-102, 24 lbs. 385.00* 

Kit SB-600, 8 ohm matching speaker with 
mounting space for AC supply, 7 lbs. . 19.95* 

SBA-301-2, 400 Hz CW crystal filter, 

1 lb.22.95* 

Kit HP-23B, AC supply, 19 lbs. 51.95* 


See them at your 
Heathkit Electronic Center — 

Units of Schlumberger Products Corp 

ARIZ Phoenix; CALIF Anaheim El Cernto. Los Angeles. 
Pomona. Redwood City, San Diego (La Mesa), Woodland Hills. 
COLO Denver. CONN Hartford (Avon). FLA Miami (Hia¬ 
leah). GA Atlanta. ILL Chicago. Downers Grove; IND In¬ 
dianapolis. KANSAS Kansas City (Mission); KY Louisville. 
LA New Orleans (Kenner), MD Baltimore. Rockville; MASS. 
Boston (Wellesley). MICH Detroit. MINN Minneapolis (Hop¬ 
kins). MO St Louis; N J Fair Lawn. N Y Buffalo (Amherst). 
New York City. Jericho. L I Rochester. OHIO Cincinnati 
(Woodlawn), Cleveland. Columbus; PA Philadelphia. Pitts¬ 
burgh; R l Providence (Warwick). TEXAS Dallas. Houston. 
WASH Seattle. WIS.: Milwaukee 


With the HW-101 you get dial drive and added 
front-panel SSB/CW filter selection. Sensitivity 
better than 0.35 uV for 10 dB S + N/N. Image 
and IF rejection better than 50 dB. 36-1 knob 
to dial ratio in a ball bearing drive mechanism. 
New preselector circuitry and thermal stabilized 
FET VFO with 5 kHz readout, for rock-solid drift- 
free tuning from 80 through 10 meters. Built-in 
100 kHz crystal calibrated and zero reset but¬ 
ton. Optional SBA-301-2 crystal filter installs in 
minutes, giving you the same remarkable two- 
way capability provided by its big brother, the 
Heathkit SB-102. CW filter offers razor sharp 
400 Hz selectivity. Built-in SSB crystal filter de¬ 
livers 2.1 kHz selectivity at 6 dB down for su¬ 
perior SSB copy. 

The HW-101 is kit-form communication at its 
best — a low-cost easy-to-build transceiver 
that’s comparable to units priced much higher. 


Kit HW-101, 23 lbs., mailable 259.95* 

Kit HP-23B, AC power supply, 19 lbs., 

mailable. 51.95* 

SBA-301-2, 400 Hz crystal filter, 1 lb., 

mailable. 22.95* 

Kit HS-24, mobile speaker, 4 lbs., 

mailable. 9.50* 


Schlumbergef 


HEATH COMPANY, Dept. 122-1 

! Benton Harbor, Michigan 49022 

| 0 Please send FREE Heathkit Catalog. 

| Enclosed is $__ plus shipping 

j 0 Please send model(s)_ 

I Name_ 

j Address_ 

j City_State_Zip_ 

•Mall order prices; F.O.B. factory AM-293 


More Details? CHECK-OFF Page 110 
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five-band 

kilowatt linear 


How to use 
beam power tetrodes 
efficiently and 
economically in the 
grounded-grid, 
grounded-screen 
configuration 
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With the proper design precautions, c 

power tetrode in a grounded-grid anc 
grounded-screen configuration can pro 
vide more than 13-dB stable, parasitic 
free gain in the high-frequency spectrum 
An old 4-1000A which I use in this 
circuit (see fig. 1) operates at 2-kW PEF 
input when driven by an exciter rated al 
100-watts output. Since power tetrode; 
have very high power gain characteristics, 
they require very little drive. Typically, 
the amplification factor of the grid is in 
the order of five to six times that of the 
screen. However, grid dissipation is very 
low and screen dissipation is considerably 
greater. 

For amateur use, however, the high 
gain characteristic of the power tetrode is 
not always an advantage, because few 
amateurs use exciters that operate ef¬ 
ficiently at less than 100-watts output. 
When the 100-watt exciter is used to 
drive a high-gain power amplifier, it must 
be loaded with a power attenuator, which 
wastes valuable power. One commercial 
linear recently offered on the market, for 
example, required a power-wasting 12-dB 
pad. 

The high gain of the power tetrode can 
also lead to other problems, such as vhf 
parasitics which require extensive sup¬ 
pression. Also, a tetrode, grounded- 
filament, class-AB2 linear amplifier re- 
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Cl 

C4 

C5.C6.C9 

C7 

C8 

L1.L2 

L3.L4 

L5.L6 

L7 

L0 


25-250 pF air variable, 1000-volt 
working 

500 pF ceramic, 5 kV working 
(Centralab 858S) 

1000 pF ceramic, 5 kV working 
(Centralab 858S} 

10-300 pF vacuum variable, 10 
kV 

1000 pF air variable, 1000 V 
see table 1 

3 turns no. 12, 3/8” diameter, 
with 100-ohm, 2-watt resistor 

1 mH rf choke 

plate rf choke, 1 amp (B&W 
model 800) 

plate tank assembly (B&W 850A) 


33 turns no. 10 enamelled bifilar 
wound on Vz” ferrite rod, 7” long 
2 V 2 " no. 18 wire wound around 
1 / 2 ” ferrite rod 
spdt relay, 117*Vac coil 

20 pF ceramic capacitor (Cen¬ 
tralab 852S) in parallel with four 
470-ohm, 2-watt resistors and 4 
turns no. 12 V 2 ” diameter, reso¬ 
nated to 110 MHz 

RFC1.RFC2 30 turns no. 16, closewound on 
»/z” diameter wooden dowel 

51 3-pole, 7-position ceramic switch 

52 1-pole, 6 position switch (part of 
B&W 850A) 

T1 filament transformer, 7.5 volts, 

21 amps 


L9 

L10.L11 

K1 

PCI 


fig. 1. Modified grounded-grid, grounded-screen, beam-tetrode power amplifier. Plate and screen 
power supplies are shown in fig. 3. Grid bias is provided by the zener diode, CR1. 


quires a well regulated grid and screen 
supply. Using two tubes in parallel just 
multiplies the problems. 

In recent years the grounded-grid tri- 
ode has been used extensively as a linear 
amplifier for ssb and CW. Among its 
many advantages are excellent input/out¬ 
put circuit isolation (which means less 
parasitic problems), high power gains (10 
to 13 dB), possibility of fixed-tuned 


bandpass input circuitry and no require¬ 
ment for a regulated screen supply (or 
any screen supply at all, for that matter). 
Using the grounded-grid circuit, it is very 
easy to build a stable linear amplifier with 
low distortion products which is relative¬ 
ly free from harmonic distortion. 

With all the advantages of grounded- 
grid triode power amplifiers, why even 
bother with a tetrode? Primarily because 
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tetrodes are in abundant supply at ridicu¬ 
lously low prices — the broadcast indus¬ 
try practically gives them away after a 
certain number of operating hours. This is 
less expensive for them than experiencing 
a failure in the middle of an important 
broadcast. There are also a number of 



Rack-mounted linear amplifier includes meters 
for vswr, grid and plate current, and filament, 
grid, screen and plate voltage. Variac-controlled 
power supply is located behind bottom panel. 


power tetrodes available on the surplus 
market. However, if you are selecting a 
tetrode for a linear amplifier, choose one 
with adequate plate dissipation and fila¬ 
ment emission to get the job done proper¬ 
ly- 

Experience has taught me that all is 
not gold that glitters. If the tetrode is 
used with the grid and screen grounded, 
the power gain will be low due to 
degenerative feedthrough power. Addi¬ 


tionally, the grid hogs control of the 
space current while the screen loafs. To 
drive the plate to full output, excessively 
high grid current is required. 

In an effort to cure some of these 
shortcomings, I built an amplifier with 
the grid less than fully grounded. It was 
bypassed with a 500-pF capacitor and the 
dc brought out for metering through an rf 
choke. This simple technique reduced the 
grid current (and increased screen cur¬ 
rent) to an appropriate value, but power 
gain was reduced because the screen is 
not as effective as the grid in controlling 
plate current. There had to be a better 
way! 

the circuit 

Considering the tremendous gain pos¬ 
sible with a conventional grounded- 
filament, class-AB2 tetrode amplifier, I 
thought a hybrid compromise might be 
the answer. That is, to retain the isolation 
provided by the partially grounded grid 
and grounded screen, but to place some 
voltage on the screen to increase trans¬ 
conductance. That is easily managed with 
a grounded screen by biasing the filament 
negative in respect to ground. Thus, the 
screen becomes positive with respect to 
the filament. Unfortunately, so does the 
grid! Placing a zener diode in series with 
the filament return to the minus side of 
the screen supply will provide the grid 
with well-regulated bias for satisfactory 
idling as well as full input plate current. 

However, this is not the complete 
answer. If you look carefully at the 
physical structure of the grid and screen 
of the 4-1000A, you will see that they 
form a sort of basket-woven cavity. When 
a positive voltage is placed on the screen, 
these cavities (with the filament) act as a 
triode oscillator above 100 MHz. By way 
of demonstration, if you ground the grid 
and screen of a 4-1000A and couple a 
grid-dipper to these leads, you will find 
that the screen is resonant at about 120 
MHz. The grid is resonant at about 110 
MHz, an ideal condition for regeneration. 

Under these conditions, the screen is 
inductive in respect to the grid, the 
condition required for in-phase feedback. 
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In fact, a 4-1000A self oscillates near 110 
MHz, and the 4-400A at about 140MHz. 
A pair of parallel power tetrodes may act 
like a push-pull oscillator, oscillating at a 
frequency that is dependent upon the 
length of their interconnecting leads. 

If the grid is made to resonate higher 
(or the screen to resonate lower), self¬ 
neutralization occurs since the screen is 
capacitive in respect to the grid, pro¬ 
ducing degeneration. This is easily ac¬ 
complished. As noted before, the small 
500-pF bypass capacitor slightly raises 
the resonant frequency of the grid. A 
small inductor in series with the screen 
shifts its natural resonance point below 
that of the grid, resulting in neutraliza¬ 
tion. 

power supply considerations 

If you trace the plate-current path in 
fig. 1, you will find that the plate current 
flows through both the plate and screen 
supplies. Therefore, the screen supply 
must furnish both screen and plate cur¬ 
rent. The screen voltage must also be 
added to the plate voltage when calcula¬ 
ting plate input power (subtract the zener 
voltage drop). It should be obvious, there¬ 
fore, that the screen supply must provide 
very good voltage regulation. 

Using the 4-1000A as an example, 
assuming a plate supply of 3000 volts, a 
screen supply of 300 volts and zener bias 
of 30 volts, the idling plate current will 
be about 125 mA. With 100-watts of 
excitation and a desired plate power 



Underneath the linear amplifier chassis. Input 
matching network is at lower left. 


input of 1 kilowatt, grid current is ap¬ 
proximately 30 mA, screen current is 
about 100 mA, and plate current is 
approximately 300 mA. 

To reduce noise generation while re¬ 
ceiving, some means must be provided for 
completely turning off the power tube 



fig. 2. Operating voltages for the 4-1000A 
power amplifier during transmit and receive. 
Cutoff voltage on receive is provided through 
the contacts of relay K1 (see text). 

when not transmitting. Fig. 1 shows the 
circuit I use to accomplish this. When 
transmitting (relay K1 picked up), the 
grid is minus with respect to the filament 
by the voltage drop of the zener diode. 
When the relay drops out (receive posi¬ 
tion), the filament assumes the positive 
voltage offset from a tap on the screen 
supply bleeder resistor. A grid-filament 
bias of -90 volts is more than enough to 
completely cut off a 4-1000A with the 
plate and screen voltages indicated in fig. 
2 . 

A complete schematic of the plate and 
screen power supplies is shown in fig. 3. 
All supply voltages are brought up to full 
operating levels with a variable trans¬ 
former (Powerstat). The large filter 
capacitors require a lot of current to load 
them to full voltage, and this procedure 
reduces the surge current through the 
silicon diodes. Another Powerstat is used 
with the filament transformer to reduce 
the thermal shock of an instant-on fila¬ 
ment switch. 

The plate and screen power supplies 
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use common protective fuses. This avoids 
the possibility of losing the plate supply 
with the screen supply still on, which 
would surely destroy the screen of the 
4-1000A. The 1-amp slo-blo fuse between 
the grid-bias zener diode and the minus 
side of the screen supply protects against 
overloads, including parasitics. Any exces¬ 
sive dc cathode current will blow the 
fuse, automatically returning the grid- 
filament bias to the cutoff value. 

input network 

Since normal voice waveforms have an 
approximately 3.5:1 peak-to-average 
ratio, this must be considered when com¬ 
puting the input impedance to the 
grounded-grid stage. At 1-kW input total 
required filament emission is 430 mA 
(300 mA plate current + 100 mA screen 
current + 30 mA grid current). With a 
3.5:1 peak-to-average voice ratio, peak 
filament emission is 1.5 amperes (3.5 x 
430 mA). Therefore, filament input im¬ 
pedance is 


Pj_ 100 

I 2 (1.5)2 


1 00 

2.25 


= 45 ohms 


where Z, is the input impedance, Pj is the 
input (drive) power (100 watts), and I is 
the peak filament current. 

The graphical design of a T-network 
for matching 50-ohm coaxial cable to the 


45-ohm input impedance of the4-1000A 
is shown in fig. 4. 1 In this graphical 
solution, the transfer impedance (Z T ) was 
chosen to be 150 ohms. As can be seen, 
X c = 51 ohms, X L1 = 71 ohms and X L2 
= 69 ohms. The Q of this network is 
approximately 3. Practical network com¬ 
ponent values for each of the high-fre¬ 
quency amateur bands are listed in table 
1 . 

The T-network inductors LI and L2 
are wound on ’/ 2 -inch polyethylene tub- 



7 7 69 



rh 

fig. 4. Graphical design of the T-network used 
at the input of the power amplifier. 
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ing. Number-14 Formvar is used for the 
80- and 40-meter coils while number-12 
Formvar is used for 10, 15 and 20 meters. 
A '/4-inch wooden dowel is inserted in to 
the tubing during winding to keep the 
tubing from being deformed. 

After the coils are wound, a short 
length of '/4-inch OD ferrite rod (about 
1-inch long) is inserted into the tubing 
and adjusted for the proper inductance 
value given in table 1. By using 5% fixed 
mica capacitors across the inductors and a 
grid dipper to check for resonance, it is 
possible to adjust them very close to their 
required inductance values. When the 
inductors are completed, coil dope is used 
to hold the turns and the ferrite slug in 
place. 

output network 

The output pi network is based on the 
B&W model 850A bandswitching pi- 
network inductor which includes a built- 
in bandswitch. As shown in fig. 1, an 
additional switch contact was added to 
permit the use of a 1000-pF fixed capaci¬ 
tor in parallel with C8 on 75 meters. 

The rear plate of the antenna loading 
capacitor (C8) is used as the common 
ground point for the output circuit. (The 



Rear view of output components of the linear 
showing the 4-1000A and B&W pi-network 
inductor. 


rear plate of the input capacitor. Cl, is 
used as the common ground point for the 
input circuit). Both the input and output 
coaxial cable connections are made at 
their respective common ground point 
and switch. These cables are connected 
directly to the exciter and the vswr bridge 
without any terminations at the chassis. 
This reduces input-output coupling. 


table 1. Component values for input T-network 
described in fig. 3 (X c = 51 ohms. X L1 = 71 


ohms, Xi_2 = 

69 ohms). 



frequency 

LI 

L2 

c 

3.60 MHz 

3.14 /IH 

3.05 (IH 

865 pF 

3.90 MHz 

2.90 /JH 

2.81 flH 

800 pF 

7.15 MHZ 

1.58 /XH 

1.54 (IH 

436 pF 

14.20 MHZ 

0.80 flH 

0.77 pH 

220 pF 

21.25 MHZ 

0.53 /iH 

0.52 (IH 

147 pF 

28.80 MHZ 

0.39 //H 

0.38 (IH 

108 pF 


summary 

As indicated by the brownish lace 
pattern at the base of the tube envelope, 
the "well-used" 4-1000A broadcast tube I 
am using must have had a zillion hours on 
it when I first got it. It has been in use for 
over three years at my station and is still 
going strong. If it goes out tomorrow, I 
will have had more than my money's 
worth from it and the spare I purchased 
for $5 each. 

Despite the work of building (and 
rebuilding) and debugging the modified 
4-1000A grounded-grid linear it has been 
well worth the effort. My SB-401 exciter 
can drive the final to well over 2000 
-watts PEP without strain, and can loaf 
along at half power and still drive the 
final to a full 1-kW input. When connec¬ 
ted to my five-band antenna system on 
one tower 2 the results are quite gratify¬ 
ing. 
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high-impedance 

meter interface 


A high accuracy 
meter-interface unit 
for ac and 
dc measurements 
that features up to 
1-million megohms 
input resistance 
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Making accurate measurements with a 
voltmeter is often difficult because of the 
input resistance of the meter itself. Errors 
due to the loading effect of the voltmeter 
are often nearly impossible to evaluate, 
particularly in transistor circuits where 
the dynamic characteristics of the circuit 
are difficult to accurately analyze. More 
importantly, many of these erroneous 
readings might go unnoticed as you hurry 
to check out a circuit. An accumulation 
of errors here and there often add up to a 
puzzling situation when troubleshooting a 
defective or inoperative circuit. 

The standard vom with 20k V input 
resistance can be a disaster in many 
circuits, either requiring tedious calcula¬ 
tions to correct for its loading, giving 
misleading results to those not complete¬ 
ly familiar with the meter and circuitry or 
simply being useless as a measuring tool. 
Even the heralded vtvm, with its 10- 
megohm input resistance, will cause sig¬ 
nificant errors in many circuits. 
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Having long been troubled by volt¬ 
meter errors due to loading, I have made 
an effort to overcome and eliminate, as 
well as practically possible, this source of 
trouble. First, I decided that some type 
of interfacing unit should be designed to 
be used with existing equipment. Since 
my workshop contains a varied assort¬ 
ment of different types of meters, from 
the very cheapest to more expensive 
laboratory types, it would represent a 


operating expense and eliminating the 
annoyance of frequent battery replace¬ 
ment. 

The amplifier will handle an input 
voltage, without overload, of somewhat 
over 10 volts. When used within this 
range the input gate of the fet is con¬ 
nected directly to the circuit being meas¬ 
ured. This mode of operation offers the 
highest input resistance obtainable from 
the amplifier. The only loading on the 


FEE0B6C* LOOP 



fig. 1. Block diagram of the high-impedance meter-interface unit, 
instrument will solve dc measurement difficulties caused by circuit 
loading. 


needless waste of rev¬ 
enue to obsolete these. 

Also, the design of the 
interfacing unit would 
be greatly simplified by 
making use of the basic 
structure of these ex¬ 
isting meters. 

Portability, a must, 
dictates battery opera¬ 
tion. To extend battery life and reduce 
operating costs, micropower operation is 
mandatory. The final instrument incor¬ 
porates the basic specifications given in 
table 1. 

circuit 

To achieve extremely high input re¬ 
sistance a special dual fet with exception¬ 
ally low gate-leakage current was chosen 
to form the heart of this instrument (see 
fig. 2). For maximum linearity and ac- 


circuit being measured is the leakage 
current of the fet gate, this current being 
in the order of 0.2 picoamperes 
(0.0000002 microamps). Contrast this 
with the 50 microamps that a standard 
vom will draw, or the 0.1 microamps 
drawn by a vtvm when measuring one 
volt full scale. 

For measuring voltages in excess of ten 
volts a resistive voltage divider is neces¬ 
sary to keep the voltage level applied to 
the fet gate within its normal operating 


table 1. Basic specifications of the high-impedance meter interface unit. 


Dc input resistance, 0-10 volts 
Dc input resistance, 10 volts up 
Supply voltage (battery) 
Current drain 
Battery type 
Battery life 
Accuracy, 0-10 volts 
Accuracy, higher ranges 


greater than 1-million megohms 
1000 megohms or greater 
± 22.5 volts dc 
500 jUA 

Eveready type 412 

295 hours, continuous usage 

0.1% or better 

depends on accuracy of dividers 


curacy the fet is combined with a high 
quality operational amplifier. The two are 
connected as a voltage follower with a 
gain of one. One important parameter of 
the op-amp is its very low power con¬ 
sumption. This results in truly low bat¬ 
tery drain for the instrument as a whole, 
greatly prolonging battery life, reducing 


range. This voltage divider necessarily 
reduces the input resistance of the ampli¬ 
fier. To minimize loading on the higher 
ranges a voltage divider with approxi¬ 
mately 1000 megohms total resistance 
was chosen. Unfortunately, this is con¬ 
siderably lower than the intrinsic input 
resistance of the fet, as enjoyed on the 
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Cl 

5-20 pF ceramic trimmer (Erie 
type 503). (Do not use a 
compression-type trimmer 
here.) 

C2 

50-380 pF compression trim¬ 
mer (Elmenco type 465) 

J1 

BNC connector (Amphenol 
UG-657/U) 

Rl t R2 

to total 1000 megohms, 1% 
(matched pair) 

R3,R4 

to total 500 megohms, 1% 
(matched pair) 

R5-R9 

values as required for balance 
(see text) 

R10,R11,R12 

to total 33 megohms, 5% 


R13 

2-3 megohm trimmer (Mallory 
26L1 or 26L4) 

R14, R16 

100 ohm, 10% carbon 

R15.R17 

470k, 10% carbon 

R18 

465k, film-type preferable 

R19 

46 5 k, approximately (see 
text) 

R20 

50k, 10-turn potentiometer 

R21 

220k, 10% carbon 

SI 

2-pole, 3-position ceramic 
wafer rotary switch 

S2 

3-pole, 3-position ceramic 
wafer rotary switch 

S3 

dpdt toggle switch 


fig. 2. Schematic diagram of the high-impedance meter-interface unit. Three dc ranges are provided: 
10. 30 and 300 volts; ac rms inputs are limited to 70% of dc range. 


zero to 10-volt range, but it is still 100 
times greater than the standard vtvm 
input resistance. 

Although a higher value of resistance 
can be used in the divider network, this 
will cause degraded performance at higher 
operating temperatures. This brings up a 
point about fet gate leakage vs tempera¬ 
ture — the gate leakage increases approxi¬ 
mately 10 times for each 18°F increase in 
temperature. Hence, this instrument 


should be kept cool (room temperature) 
for maximum input resistance on the zero 
to 10-volt range. 

Two voltage regulators are used in the 
battery supply circuit. These were not 
put there because of a great need for 
supply regulation, although the regulation 
will certainly tighten drift specs some, 
but the primary purpose of the regulators 
is to allow use of battery voltage in excess 
of the voltage rating of the op-amp. The 
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absolute maximum supply voltage rating 
of the LM308H op-amp is ±18 volts. 

The closest available battery voltage 
that does not exceed this rating is a 
15-volt unit. Use of a 15-volt supply 
would have placed the operating voltage 
of the amplifier uncomfortably close to 
the desired 10-volt input signal handling 
level. Of course, this 15-volt supply 
would have been the starting voltage of 
the battery and as the battery began to 
“droop" with usage the already uncom¬ 
fortable margin would quickly become 
more narrow. A marginal situation like 
this would contribute to shortened bat¬ 
tery service and danger of overload with 
normal input signal levels. 

The input network consists of a re¬ 
sistive voltage divider with frequency 
compensating capacitors for better ac 
performance (frequency response), 
switching arrangement and blocking ca¬ 
pacitor for ac amplification only, if de¬ 
sired. On the zero to 10-volt ac range the 
two 500-megohm resistors are switched 
from fet gate to ground. This provides the 
necessary dc path to ground for the fet 
gate, which otherwise would not exist 
due to the presence of the dc blocking 
capacitor, C3. 

Resistors of the extremely high values 
used in this divider are not common stock 
items. Their procurement can be a real 
problem through standard channels. All 
of the resistors used here were supplied 
by the Resistance Products Company.* 
This organization specializes in very high 
resistance products and can supply them 
in almost any tolerance desired. The parts 
list describes the type and part number of 
the resistors I used. 

The actual total resistance of the 
resistive divider is not as important as the 
fact that it must be high and that the 
ratio between R1 + R2 and the two 
ground legs must be close to that required 
for the proper division ratio. As used in 
this particular instrument, the voltage 
division ratios are 3:1 for the zero to 
30-volt range and 30 1 for the zero to 

'Resistance Products Company, 914 South 
13th Street. Harrisburg, Pennsylvania 17104. 


300-volt range. This places the ratio 
between R1 + R2 and the two ground 
legs at 2:1 and 29:1. For a 1000-megohm 
value for R1 + R2 the zero to 30-volt 
ground leg is exactly 500 megohms. For 
the zero to 300-volt range the ground leg 
is 34.48 megohms. 



The high-impcdance meter interface instrument 
is built into a cast aluminum box. Bud type 
CU347. 

The following is a general formula 
for figuring the resistance ratios for any 
voltage ratio: 

Resistance ratio = Ein/Eout - 1 
Ground leg resistance = R1 + R2 


These simple expressions will allow easy 
computation of resistors required for any 
situation. 

The instrument described here was 
designed to be used primarily with a 
readout meter having scales ending in 10 
and 30. Hence, the ranges of 10, 30 and 
300. For meter scales different than the 
above, the ranges of the interface will 
undoubtedly need to be scaled to match. 

construction 

The instrument is housed in a Bud 
Radio type CU347 cast-aluminum box. A 
good paint job with engraved legends will 
result in a professional appearance. The 
front panel must be drilled to accomo¬ 
date the input jack, function switch, 
balance pot, range switch, power-on tog¬ 
gle switch, battery check jacks and out- 
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put terminals. Care should be exercised 
here to insure that the switches are not 
mounted too close to the edge so as to 
obstruct the case sides. 

The circuit board is mounted on stand¬ 
offs 1.5-inch long. This provides adequate 
clearance between the board and panel- 
mounted items. Location holes for the 
standoff legs fall in the center of the 



Most of the major components of the high* 
impedance interface unit are built on a printed* 
circuit board (see fig. 3). Switches, balance 
control and Jacks are mounted on front panel. 

small round mold marks on the inside 
surface of the front panel. Also, the 
circuit board can be used to dimension 
these holes. High quality Teflon standoff 
terminals were pressed into the circuit 
board to hold R1, R2 and R3. Input wir¬ 
ing was run point-to-point instead of bun¬ 
dling to reduce interwiring capacitance 
and leakage currents. Teflon wire was 
used throughout. Be certain to use only 
ceramic switch wafers on the range and 
function switches. The input jack should 
have a Teflon insulator. 

Extra positions on the circuit board 
accommodate a number of resistors that 
may be connected in series to trim the 
exact value of the ground leg resistors in 
the voltage dividers. If quality resistors 
are purchased all of these positions will 
probably not be used. 

Note. The circuit board contains pads for 
compensation components that are used on 
other types of micro power op-amps other than 
the LM308H shown in the parts list. 


Here are some tips on placement of 
parts. The input gate is not connected to 
a board mounted pad but to a Teflon 
standoff. Room was provided on the 
board to accommodate very long resistors 
for R1 and R2. Some of these may be 
found surplus or purchased as replace¬ 
ments for elements in high-voltage 
probes. If short resistors are used as 
suggested in the parts list the standoffs 
will have to be positioned closer to the 
fet. 

After mounting R1 and R2, C2 may 
be soldered directly to the standoffs 
holding these resistors as shown on the 
parts location diagram. When mounting 
the fet, Q5, be certain to form the leads 
so that they enter the proper pads on the 
board without shorting to each other. If 
the 2N5909 is used as suggested, the legs 
will not fall directly into the proper pads. 

After completion of all wiring, the 
circuit board and all standoffs and switch 
wafers should be thoroughly cleaned with 
alcohol (pure) to remove all trace of 
rosin, fingerprints or other contaminants. 
The high megohm resistors should be 
cleaned also as their value can be signifi¬ 
cantly altered by contaminants on their 
surface. 

checkout 

First, measure battery drain imposed 
on each battery. This current should be 
approximately 0.5 mA. Significantly 
higher currents indicate trouble and 
should be investigated before proceeding. 

The output voltage of the regulators 
should be measured. This voltage level 
will vary but will usually fall between 15 
and 18 volts. If higher than 18 volts, the 
cause should be found and steps taken to 
being it to normal. 

With the function switch in the BAL 
position, check to see if the balance 
control will vary the output + and - by 
approximately the same amount. Normal 
variation is around ±50 millivolts. 

On the 10 volt range, dc input voltages 
both, + and -, should be reproduced 
exactly at the output up to the overload 
point. Overload will normally occur at 
about 1 or 2 volts below the supply 
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voltage. Millivolt differences between in¬ 
put and output can be adjusted to zero 
with the balance control. 

The two higher ranges should be 
checked, and trimmed if necessary, for 
accurate voltage division ratios. This pro¬ 
cedure calls for an accurate and linear 
readout standard. 

Input resistance levels as encountered 


checking the ac characteristics of the 
interface. Stray capacitance plays an im¬ 
portant role in the frequency response of 
the instrument. Consequently, the trim¬ 
mer capacitors Cl and C2 must be adjust¬ 
ed a little at a time and the instrument 
put into its cabinet after each adjustment 
to note the effect. There is no adjustment 
necessary for the 10-volt range. 



'Outpvt 


' T 1 





fig. 3. Printed-circuit layout for the high-impedance meter-interface unit. 


here are difficult to measure with stan¬ 
dard equipment. A simple check to dem¬ 
onstrate the high input resistance is to 
connect a standard 10-megohm vtvm in 
series with a 10-megohm resistor and 
apply a voltage to the series combination. 
Note the voltage reading on the vtvm; it 
should be approximately half the supply 
voltage. Now, alternately connect and 
disconnect the high-impedance interface 
to the probe of the vtvm while noting the 
change in reading of the vtvm. The 
1000-megohm input resistance of the two 
higher ranges should cause only about a 
1% change in the reading of the vtvm. 
The input resistance of the 10-volt range 
should cause no noticeable variation in 
the vtvm reading. 

An audio oscillator is needed for 


The simplest method of adjustment 
can be accomplished by feeding a 100-Hz 
square wave into the instrument and 
adjusting Cl on the second range for best 
response with the instrument in the cabi¬ 
net. Next, C2 is adjusted with the range 
switch on the highest range for best 
square wave response, with the instru¬ 
ment in the cabinet. Be certain that your 
oscilloscope has sufficient response to 
exactly reproduce the square wave as it 
comes out of the generator. 

If only a sine wave oscillator or a 
60-Hz source is available, the adjustments 
can be made so that exact reproduction 
of the input amplitude occurs at the 
output terminals with the instrument in 
the cabinet. 

ham radio 
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1C logic families 


A rundown on 
popular logic 
circuits, their 
interfaces, and 
compatibility 


The use of the Fairchild mL 914, and 

other members of the resistor-transistor 
logic (RTL) family, is well documented in 
the amateur radio periodicals. The Fair- 
child juL900, /iL914, and ^L923 (all from 
the RTL family) were the first digital 
integrated circuits to be offered in low- 
cost epoxy packages. An early article by 
Lancaster 1 pointed the way for many 
other experimenters, and for years RTL 
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was the most-used logic family among 
hams. A number of other firms rushed 
into production of RTL to "second- 
source" these popular ICs; all but several 
of them dropped out of the competition 
in a year or two. Motorola went Fairchild 
one better — offering an expanded RTL 
family in plastic dual-inline packages 
(DIP). Some of these plastic DIPs are also 
offered as part of the Motorola HEP line, 
which are more easily obtained than most 
other ICs. The HEP line also has RTL ICs 
in the T05 metal can package. 

The following selection guide should 
be helpful when planning your next 
project using ICs. A brief description is 
given of seven popular logic families 
together with information on inter¬ 
changeability and compatibility. Addi¬ 
tional data on device details and applica¬ 
tions is available from the manufacturers 
mentioned. 

RTL logic 

Although RTL is widely used in ham 
circles, and also fairly inexpensive, it has 
some limitations. RTL is a relatively slow 
form of logic. While some members of the 
family are rated up to 8 MHz, the family 
is not usually used above 1 or 2 MHz — 
especially the low-power versions. RTL 
requires a supply voltage of 3.6 Vdc at 
relatively high current. A modest logic 
array of RTL devices can often require 
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several amperes. RTL has poor noise 
immunity, the level of ripple or transients 
on the power supply bus above which 
false triggering can occur. This low ripple 
limitation, together with the large current 
requirement, can make the power supply 
quite expensive. 

The nice features of RTL, other than 
economy, are the ease of understanding 
and durability in the hands of the begin¬ 
ning electronic logician. As such, it is no 
wonder so many technical people cut 
their teeth on RTL. Fig. 1 shows an RTL 
two-input gate; it is similar to one-half of 
a pL914 or HEP584. This circuit could 
also be built of discrete components — 
say a pair of 2N708s, a 470-ohm resistor, 
and two 620-ohm resistors (to use stand¬ 
ard components). 

Operation. If both inputs are grounded 
(or open circuited), no current will flow 
in either transistor, and the output volt¬ 
age level will be at +3.6 V. Now, let input 
1 be raised to +2.2 V. This will forward- 
bias Q1, the 450-ohm load resistor will 
conduct current, and the output voltage 
will drop. Assuming the base-to-emitter 
drop to be 0.6 V, that puts 1.6 V across 
the input resistor: base current = 
1.6V/640 ohms = 2.5 mA. This amount 
of base current is more than enough to 
saturate Q1, and output will drop to 
nearly ground level, say to +0.5 V. If we 
now make input 2 rise to +2.2 V, little 
change in the output will occur. So, if 
input 1 or input 2 is high, the output will 
be low. 


+3.5V 



We will now define high as 1 (or true) 
and low as 0 (or false). Then, looking at 
our RTL gate we can say that if input 1 
or 2 is 1, the output is 0. Since the 
output gives a false output to either of 
two true inputs we must call this gate a 
NOR gate (short for NOT-OR). Similarly, 
an inverter, as shown in fig- 2, is some¬ 
times called a NOT gate. Such a NOT gate 
is contained in a Motorola MC789P, hex 
inverter (there are six in one package). 


+ 3.5V 



fig, 2. RTL inverter (NOT) gate. 


By combining a NOR and NOT circuit 
we have an OR, as shown in fig. 3A. The 
output is 1 (true) if either input 1 or 2 is 
1 (true). Similarly, by using a NOT gate 
ahead of each of the two inputs to the 
NOR gate, we can form an AND. This is 
shown in fig. 3B. The output is 1 (true) if 
both input 1 and input 2 are 1 (true). 

A NOT gate can be made using a 
two-input NOR gate by simply grounding 
one of the two inputs. Therefore, all of 
the circuits thus far described can be 
constructed using one or more sections of 
pL914 gates. If one wanted just one 
NOT, NOR, or OR function, the pL914 
would be the least expensive way of im¬ 
plementing it. Similarly, if just one AND 
function is desired, an MC724P is the 
cheapest way to build it. However, in 
larger systems (where a number of 1C 
packages are used) gates are not usually 
used as inverters, since a hex inverter 
costs about the same as a quad two-input 
gate. 

Although they are not usually drawn 
that way in logic diagrams, any of the 
several flip-flops can be made up of gates. 
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Fig. 4 shows how a number of flip-flops 
are made up, along with their usual logic 
circuit symbols. 

Load factor. One of the nice features of 
1C logic is the simple system of fan-in and 
fan-out numbers that most manufacturers 
provide. In RTL, the Fairchild and 


otherwise the transition circuitry can be 
built using discrete components. 

DTL logic 

Historically, diode-transistor logic 
(DTL) comes right behind RTL as an 1C. 
However, DTL was extensively used as a 
logic form in discrete circuitry before ICs 
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fig. 3. RTL OR gate (A) and AND gate (B). 


Motorola fan-in and fan-out numbers are 
compatible. A fan-in of 1 is the loading 
that a low-power gate (pL910, say) puts 
on whatever is driving it. The fan-out is 
the number of such gates (as loads) an 1C 
is capable of driving. For instance, the 
fan-out of a juL910 is 4; it can drive one 
input of another pL910 plus one input of 
a pL914 (fan-in of 3). 

These load factors apply only within 
the RTL family, however, and more care 
must be exercised when trying to inter¬ 
face RTL with other logic families. This is 
not just an academic problem — say 
getting from an RTL system into a TTL 
system — because field requirements 
often place unlike pieces of apparatus 
together. Fortunately, there are a number 
of family-interface ICs available, and 


were developed. It is common to find old 
logic systems full of cards of 2N404s and 
1N658s still in use in pieces of discrete 
DTL systems. Of course, all of the com¬ 
ponents on one whole card of such a 
system could be replaced today by one 
1C — less expensively! Such a discrete 
DTL gate is shown in fig. 5. 

pL930 family. Usually, when one speaks 
of DTL, the pL930 family is meant. 
There are a number of other DTL families 
around, but they are the "losers" in the 
industry-wide acceptance game. Like the 
ML900 (RTL) series, Fairchild also orig¬ 
inated the /tL930 (DTL) family. 

In the pL930 series, there are no 
round can packages available in plastic, 
although they are fairly common in 
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round metal can packages. The round 
metal can package is often referred to as 
T05 because the can size is the same as 
that of a T05 (three lead) transistor. 
While most round metal can ICs have 8, 
10, or 12 leads and so cannot strictly be 
called T05, the T05 can description has 
been widely given to them. DTL is also 


Current-sinking logic. Fig. 6 shows a DTL 
gate {'A of pL946 or MC846P). Note that 
both inputs are via diodes, which might at 
first look as though they are connected 
backward. Fear not, the diodes are shown 
correctly, because we must draw current 
out of the input when using this sort of 
logic. For this reason DTL is called 




o 


fig. 4. Flip-flap cir¬ 
cuits. A set-reset 
(RS) type is shown 
in (A); a type D is 
shown in (B). 






available in the dual inline package (DIP) 
both in plastic and ceramic, and in the 
ceramic flat-pack. 

Amateur DTL users will probably be 
most interested in the plastic DIP form of 
DTL, but often the other styles are 
offered as surplus at low prices. In an 
earlier article, I showed how to use 
surplus flat-pack /tL930s and jaL946s in 
an amateur wind-direction indicator. 2 Of 
course, the flat-pack style 1C is not 
limited to DTL; nearly all logic families 
use it for their MIL-spec package. 


current-sinking logic. (We will see that 
some other forms of logic are also current 
sinking as we go on.) 

Unlike RTL, if a DTL gate has its 
inputs left open, the transistors in it are 
conducting, and the output is low or 
zero. Also, for positive logic, a simple 
DTL gate is called a NAND gate. When 
input 1 and input 2 are high (or open) the 
output is low. By following the gate of 
fig. 6 with an inverter (such as 1/6 of an 
MC836P) we create an AND gate, as 
shown in fig. 7. 
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fig. 5. A DTL 2-input NAND gate using discrete 
components. 


Similarly, by preceding each input of 
the NAND gate of an inverter, we create 
an OR gate, as in fig. 8. Note that this 
arrangement is just the opposite of the 
way we made the OR and AND functions 
with an RTL-NOR gate. 

TTL logic 

Transistor-transistor logic (TTL or 
T 2 L) is a newer form of current-sinking 
logic. TTL was born in the 1C age and has 
no discrete equivalent. A typical TTL 
two-input gate is shown in fig. 9. Note 
that the input transistor has two emitters. 
Each of these emitters acts much as one 
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fig. 6. Example of current-sinking logic using Vk 
of an MC846P DTL gate. 


of the input diodes in a DTL gate to 
control the single input transistor. 

Since TTL is also a current-sinking 
logic, and also operates on V cc = +5 V, 
the logic levels are compatible with DTL. 
In general, TTL is faster than DTL, which 
imposes some restriction on the mixing of 
the two families, but at lower speeds they 
are compatible. 

There are five major TTL families on 
the market today: Texas Instruments 
SN7400N, Sylvania SUHL, Fairchild 
TT/iL9000, Motorola MC3000-4000, and 
Signetics DCL. 

SIM7400N and variations. The SN7400N 
line was originally produced by Texas 
Instruments, but most of this line is 
second-sourced by other firms. There are 
about 200 members of the SN7400N 
series, and many more variations. Varia- 
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fig. 7. Formation of an AND gate using a 
NAND gate and an inverter. 


tions are SN7400, SN5400N, and 

SN5400. The SN7400N is a plastic dual¬ 
inline package, SN7400 is a ceramic 
flat-pack, SN5400N is a plastic dual-inline 
package with MIL temperature specs, and 
SN5400 is a ceramic flat-pack with MIL 
spec temperature ratings. 

In addition to the plastic dual-inline 
package, if one changes the N to a J at 
the end of the device number, the dual¬ 
inline package becomes ceramic. Further, 
if one puts an L between the SN74 and 
the next 2 or 3 digits, one gate is a 
lower-power version. If one puts an H in 
that same position, he gets a high speed 
version; and if an S is inserted, the 
ultra-high-speed Schottky version is speci¬ 
fied that will toggle to 100 MHz. This 
method of variation is quite logical and 
creates a large variety from which to 
choose. 

Design considerations. So that the elec 
tronic designer can "shift gears" when 
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adapting older DTL systems to TTL, 
Texas Instruments has devised a dual 
nomenclature system. Thus a quad 2- 
input gate is called both SN7400N and 
SN74-846N, so that the designer knows it 
has pin-for-pin compatibility (in addition 
to logic-level compatibility), which 
enables him to substitute SN7400N logic 
for /aL930 logic on an etched circuit 
board with no changes (in many cases). 
Further, since Tl also makes the pL930 
DTL line, a family-to-family fan-in, fan¬ 
out number system is available. 

In general, DTL can drive 8 DTL loads 
or 5 TTL loads; TTL can drive 10 TTL 
loads or 10 DTL loads. The DTL equiva¬ 
lent of the SN7400N, SN74-846N is 
(sensibly) the SN15-846N, for instance, if 
one is specifying Tl parts. The L, H, and 
S versions of the SN7400N family (low 
power, high speed, and Schottky- 
clamped, respectively) are not as numer¬ 
ous as the standard series units, nor are 
they widely second-sourced. 

In general, all the TTL families are 
compatible with each other (and with 
DTL). Details and pin arrangement are 
the biggest differences, but then details 
must be observed even when one is 
designing within one logic family. 

HTL logic 

A special variety of DTL used with 
higher supply voltage than the pL930 
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fig. 9. Typical 2-input TTL NAND gate con* 
sisting of Va of an SN7400N. 
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fig. 8. NAND gate inputs preceded by inverters 
equals an OR gate. 


DTL is HTL (high-threshold logic). This 
family is, strictly speaking, offered only 
by Motorola, but HNIL (high-noise im¬ 
munity logic) by Amelco Teledyne is 
essentially the same, as is HLLDTjuL 
(high logic level diode-transistor micro¬ 
logic) by Fairchild. These families all have 
the standard multiple diode inputs of 
DTL as shown in fig- 10. 

Comparing fig. 10 with fig. 6, we see 
the really important difference between 
these two DTL forms: the diode coupling 
Q1 and Q2 in fig. 6 is replaced by a zener 
in fig. 10. This causes the HTL to have a 
much larger noise immunity. For this 
reason, HTL is often used in systems that 
contain electrically noisy components 
like relays and brush-type motors. 

If we stick to V of 12 to 15 volts, all 
cc 

these high-level families are compatible. 
The HNIL line will not operate above +15 
V, however, as will the Motorola and 
Fairchild versions. All these HTL families 
have interface units available. Amelco and 
Motorola level-shift units will interface 
(either way) with DTL/TTL or RTL. The 
Fairchild level-shift units will interface 
only with DTL/TTL (either way). 

ECL logic 

Emitter-coupled logic (ECL) is the 
only bipolar 1C logic form that does not 
use transistors that flip between the 
nonconducting and saturated states. This 
nonsaturated logic, also referred to as 
current mode logic, was pioneered by 
Motorola. Motorola has produced four 
series of MECL (Motorola emitter- 
coupled logic): MECL I, MECL II, MECL 
III, and MECL 10,000. MECL I operated 
at speeds up to 30 MHz, MECL II 
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operated at speeds up to 120 MHz, MECL 
III operates up to 350 MHz, and MECL 
10,000 has lower power consumption but 
speed similar to MECL II and IH. MECL I 
and II are second-sourced by Stewart 
Warner in pin-for-pin equivalents. RCA, 
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Fairchild, and Texas Instruments also 
offer their own lines of ECL, which have 
logic levels compatible with the Motorola 
family. 

The curious thing about ECL is that 
the \l cc lead is usually grounded and the 
V ee lead operated at -5.2 volts, yet ECL 
uses positive logic. Having the ECL units 
operating below ground makes ECL and 
other logic families awkward to operate 
together, because of the requirements for 
both positive and negative power 
supplies. 

There are several logic-level translators 
available to interface ECL and DTL/TTL. 
MECL I has the single translators MC317 
and MC318; MECL II has the single-level 
translators MC1017 and MC1018 plus the 
quad translator (MECL to DTL/TTL 
only) MCI039. There are no MECL III 
translators because there are no saturated 
1C logic families that can operate at 
speeds above about 100 MHz. 

An ECL gate is shown in fig. 11; note 
R , the emitter resistor, from which the 
logic derives its name. The basic ECL gate 
is a differential amplifier, with the base of 
Q2 referenced to -1.15 volts. Since this 
differential pair is used in logic applica¬ 
tions, either Q1 or Q2 is on. Since ECL 


uses positive logic (as do the other logic 
families we've already looked at), 1 = 
-0.075 V and 0 = -1.55 V. If either Q1 or 
Q1' are in the 0 condition, then RC2 
draws all the current. In either case, the 
total current drawn by the pair is nearly 
constant. 

Since there are two outputs in oppo¬ 
site states, this form of logic gate offers 
both NOR and OR functions as a basic 
part of its circuit. This feature is quite 
useful and can save the addition of extra 
inverters. 

As seen in fig. 11, each output has an 
emitter follower built in to provide better 
fan-out. The typical fan-out of ECL is 15, 
which is considerably larger than most 
other logic families. Because fan-out from 
standard ECL units is so large, no buffer 
gates are offered. Fig. 12 shows a Moto¬ 
rola MC306G in combination with a 
Motorola MC304G bias driver. The bias 
driver is simply a source of regulated 
reference voltage. 

In the MECL II, III, and 10,000 lines, 
the bias driver is built into the gate chip, 
so no external source of V bb is needed. 
Also, since the bias driver is built in, and 
the units are available in a plastic DIP, 
MECL II is generally less expensive than 
MECL I. 

MOS logic 

Another category of 1C logic is the 
metal-oxide semiconductor (MOS). I 
avoid calling MOS a family, because no 
one company's MOS catalog has an 
industry-wide acceptance. The result of 
the absence of a dominant MOS logic 
family is chaotic — every company has its 
own particular idea as to what process 
makes the best chips. 

There are some general things that can 
be said about the various MOS ICs, 
however. Most of them operate on a 
negative V dd of -10 V to -40 V, therefore 
having negative logic (where 0 = 0 volts 
and 1 = a more negative voltage). They 
are generally slower than bipolar ICs and 
are well adapted to large-scale integration 
(LSI) because of the ease of getting a 
large number of MOS circuits per unit 
area on the chip. 
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Because MOS is so well adapted to 
LSI, wherein we are talking of hundreds 
or thousands of gate sections per chip, and 
because no dominant MOS family has 
emerged, we find that MOS is mostly 
available as large arrays, such as 
memories. A few companies, like Fair- 
child, offer individual logic circuits such 
as 3-input gates, 5-input gates, and dual 
flip-flops as building blocks. That is, these 
building blocks are offered specifically 


power, especially when fairly low data 
rates are to be handled, CMOS is very 
attractive. RCA was first to offer CMOS 
units, but now Motorola and others are 
also in the business, and the prices of 
these very fine logic ICs are likely to 


R CI > R C2 
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for the engineer who is mocking up a 
breadboard for a custom-made array. 

One reason MOS offers such ease of 
LSI construction is that all the elements 
on the chip are tiny fets. Some are used 
as resistors and some as fets, but all are 
similar types. As an example, fig. 13 
shows a Fairchild 3102 three-input gate 
and how it can be used as a NOR gate, 
NAND gate, or how two units can form 
an RST (set-reset) flip-flop. The cost of 
the 3102 is $6.00 compared with an 
SN7410N triple 3-input gate at $0.60 
(TI-TTL). It's no wonder MOS isn't used 
for small logic systems, since the cost per 
gate is quite high. However, in an LSI 
array the cost per gate can drop to 
pennies in production quantities. 

CMOS logic 

A new type of MOS logic that's 
gaining industry-wide acceptance is com¬ 
plementary MOS (CMOS). While conven¬ 
tional MOS logic owes its existence to the 
fact that many gates can be placed on one 
small chip, CMOS doesn't offer this ad¬ 
vantage to as large a degree. The main 
selling point of CMOS is that it offers 
nearly zero standby power, the power 
drawn when the logic is in the 1 or 0 
state. CMOS essentially draws current 
only during a transition from a 1 to a 0 or 
vice versa. 

So, for logic systems that require low 
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REFERENCE 
(FROM "BIAS DRIVER") 

approach those of TTL as volume use 
develops. 

CMOS operates on +5 to +15 V, as 
opposed to MOS, which operates on 
generally larger negative voltages. The +5 
to +15 V supply voltage means that it's a 
simple task to interface CMOS with DTL, 
TTL, or HTL. 

Fig. 14 shows a CMOS gate; note that 
it has in it both P-channel and N-channel 
mosfets. Like conventional MOS logic, 
the mosfets in CMOS logic are enhance¬ 
ment-mode types. This means they are 
like zero-bias triodes; they are non¬ 
conducting until the gate (grid) is forward 
biased. Enhancement-mode N-channel 
mosfets have been almost nonexistent as 



fig. 12. The MC304G bias driver provides a 
regulated reference voltage source for an MECL 
» gate. 
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discrete devices, which is probably why been made in reference to ICs specifically 

CMOS has become available only re- made for family interfacing. The inter- 

cently — i.e., a whole new MOS tech- facing of RTL with DTL or TTL is fairly 

nology has had to be developed. easy. My own preference is to use a 

pL900 (RTL buffer) to drive DTL or 
conclusion TTL from RTL Driving RTL f rom DTL 

We have looked at a number of logic or TTL is usually direct; most DTL or 



fig. 13. Fairchild 3102 3-input gate (A). A NOR gate, NAND gate, and RST flip-flop are shown in 
(B), (C) and (D). 

families I feel are either common enough TTL gates will provide enough voltage 
or inexpensive enough that amateurs will output to drive an RTL 1C. 
be likely to use them. There certainly are Interfacing ECL and DTL/TTL has 

other logic families, which have been left been mentioned in the discussion or ECL. 

out, because my intent was to present As expected, the same interface ICs that 

only the mainstream of 1C logic; not the drive DTL/TTL from ECL are also useful 

rare, expensive, or unique. to drive RTL from ECL. The usual case is 

One often perplexing problem re- not to drive ECL from the lower-speed 

mains: that of interfacing logic families. logic families (RTL, DTL, and TTL). The 

Some comments on this have already units that drive DTL/TTL and RTL from 
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ECL are MC317, MC1018, and MC1039. 
An example of the use of the MC1018 to 
convert between ECL and RTL is shown 
in reference 3. 

There is even a readily available way to 
interface ECL and HTL. Motorola out¬ 
lined this method at the 1969 series of 
digital integrated circuit seminars, using 
the MCI580. The method is shown in fig. 
15. 

The directly available DTL/TTL to 
HTL and RTL to HTL interface ICs have 
been mentioned in the discussion on 
HTL. These interface ICs can also be 
useful to drive some types of digital 
readout devices from RTL, DTL, or 
TTL. 4 

As pointed out in the discussion on 
MOS, there is no dominant MOS family 
yet; and so the interfacing of MOS with 
other logic forms is equally obscure — if 
not more so! In most cases the so-called 
bipolar-to-MOS interface circuits con¬ 
centrate on converting the magnitude of 
shift from 0 to 1 and ignore the absolute 
values. This usually means that one ends 
up with the V ss of the MOS portion of 


fig. 14. Complementary metal oxide semi¬ 
conductor device (CMOS) 2-input NOR gate. 

the circuit operating at +5 volts (when 
interfacing MOS and TTL) instead of at 
ground. 

The interface may be constructed of 
discrete components as in reference 5. 
Several companies offer hybrid ICs that 
are quite similar to discrete-wired inter¬ 


face circuits, which are quite expensive 
compared to monolithic ICs. 6,7 Fairchild 
has a pair of ICs available that convert 
nicely from TTL/DTL to MOS or MOS to 
TTL/DTL; these are respectively 9624 
and 9625. Texas Instruments also makes 
a rather versatile 1C called the SN75450, 



fig. 15. Interfacing MECL and HTL logic using 
an MCI 580L. 

which will interface MOS with TTL or 
vice versa. It requires a few external 
components, but it is very flexible.” 

We've covered RTL, DTL, TTL, ECL, 
HTL, MOS, and CMOS families of 1C 
logic in a sort of whirlwind fashion. Many 
logic ICs may also be used in circuits that 
are, strictly speaking, not logic functions, 
such as crystal oscillators. Many of the 
companies point up these uses in their 
data sheets, application notes, and hand¬ 
books. 
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for two-meter fm 


Design and 
construction details 
for a low-power 
fm transceiver 
for 144 MHz 
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This article describes a compact package 
containing a low-power two-meter fm 
transmitter and a double-conversion, con¬ 
tinuous-tuning fm receiver suitable for 
either fixed or mobile use. Although this 
description is primarily directed at the 
homebrew builder who balks at the cost 
of commercial equipment but lacks the 
time to develop his own design, the unit 
also includes several features which can 
be worked into different designs. The 
entire package, including everything but 
the power supply, is housed in a cabinet 
which is small enough to be accom¬ 
modated in any automobile. 

transmitter 

Because this project is a combination 
of a previously described transmitter 
and an original receiver, design of the 
transmitter will be discussed first, and 
only with regard to certain minor changes 
and its performance. The transmitter is 
the Pip-Squeak, Mk II, described by 
W1CER. 1 The complete schematic is 
shown in fig. 1 for reference to the 
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LI 

5 turns no, 16 tinned bus wire, 
V 4 " ID, 5/8" long, tapped at 2 V 2 
turns 

L5 

5 turns no. 16 tinned bus wire, 
5/16" ID, 1 / 2 " long 

L2 

3 turns no. 16 tinned bus wire, 
1 / 4 " ID, 3/8" long, tapped l /2 turn 

RFC6 

RFC9 

4 Amidon ferrite beads on 1 / 2 " 
length of no. 24 wire 


from C13 end 

RFC7 

3 Amidon ferrite beads on V 2 " 

L3 

4 turns no. 22 enamelled wire, 
closewound, l M" 1D 

RFC8 

length of no. 24 wire 

L4 

25 turns no. 28, closewound on 
body of 100k, 1-watt resistor 

V1.Y2 

18-MHz crystal ground for 20-pF 
load capacitance 


fig. 1. Schematic for the two-meter fm transmitter. Transistors Q4, Q5 and Q6 are part of an RCA 
CA301 8 1C. 


changes mentioned above. In this circuit 
transistors Q4, Q5 and Q6 are part of an 
RCA CA3018 1C. Two 1N914 diodes 
should be used for symmetrical clipping 
rather than using the emitter-base junc¬ 
tions of transistors within the CA3018 
1C. 

When building the unit, RFC5 and 
RFC9 should be placed on the foil side of 


the PC board. Emitter resistor R7 should 
consist of two 'A-watt resistors in parallel, 
dressed flat against the board for best 
stability. For further construction details, 
refer to the original article. 

With these simple circuit changes, per¬ 
formance was easily duplicated in another 
transmitter which I built for a friend. The 
power output with a 12-volt power sup- 
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L1,L2 5 turns no. 20, V*" ID, ¥ 2 ” long 

L3,L4 23 turns no. 30, closewound on 

0.219” ceramic form (no slug), 
¥ 4 ” between windings 

L5 38 turns no. 30 wound on 0.375” 

toroid core 

L6 11 turns no. 28, closewound on 

0.219” ceramic form 

L7 6 turns no. 20, ¥ 4 ” ID, ¥ 2 ” long 


L8 


L9 


HO,LI 1, 
L12.L13, 
L14 
RFC12 


14 turns no. 32 closewound on 
13/32” slug-tuned ceramic form 
(Millen 69041) 

2 turns no. 30 wound over cold 
end of L6 

28 to 60 fJLH (J.W. Miller 9054) 


2 ferrite beads 


fig. 2. Tunable, continuous-coverage receiver for two-meter fm. 
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ply is about 1 14 watts. This is sufficient to 
reliably trigger a local repeater from the 
mobile 10 miles away. 

While the transmitter shown in the 
photographs uses only two crystals oper¬ 
ated by a slide switch, it would be equally 
satisfactory to omit the crystal sockets on 
the PC board and replace the slide switch 
with a single external socket for use with 
any crystal you wish. Tuning can be 
compromised to use crystals whose two- 
meter outputs are 1 MHz apart. 


The receiver input stage, consisting of 
transistors Q1 and Q2, is a cascode 
amplifier using fets. This circuit is par¬ 
ticularly satisfactory in that it is not 
critical as to component values, other 
than the input and output inductors, it is 
completely stable and gives a voltage gain 
of 20 to 25 dB. The inductor shields, not 
intended to be helical resonators, are 
thin-wall brass tubes with 6-32 nuts sol¬ 
dered to the tops to permit using 3/16- 
inch tuning slugs for trimming to frequen- 


© 



a 


january 1974 GB 39 




Construction of the two-meter package. The transmitter section is mounted along the rear wall 
of the enclosure (bottom). The tunable receiver is laid out on perf board and mounted toward 
the front of the chassis (top). Transmit/receive relay is to the right. 


cy. The tubes themselves are secured by 
wire pins, passing through the PC board 
and soldered to the foil side beneath. 

The PC board is a standard Vector 
product, pre-punched in a rectangular 
grid of 0 . 10 -inch spacing between holes, 
coated with 2 -ounce copper foil on one 
side. This board is comparatively inexpen¬ 
sive and lends itself to circuit carving with 
high speed hand tools such as those made 
by Dreml, Casco, etc. The only drawback 
is that the board is only 6 ’/ 2 -inches long, 
which required patching on the additional 
length required. The attractive feature of 
this type of PC board is that parts may be 
laid out on the top surface, adjusted to 
existing holes, interferences resolved and 
the necessary circuitry drawn in pencil 
first and then transferred to the foil side 
for engraving. 

Returning to the circuitry, I decided 
that the second i-f should be somewhere 
near the top of the broadcast band for 


reasons which will be discussed later. 
Since I had also decided that continuous 
tuning of the entire two-meter band was 
desirable and practical, it quickly became 
apparent that 500-kHz segments would 
be a reasonable target if a medium high 
first i-f frequency were chosen. 

In order that no harmonics of the 
second conversion oscillator fall into the 
two-meter band, it develops that the 
lowest tuning range of the second conver¬ 
sion oscillator must be in the 11.385 to 
12.000-MHz range (13th harmonic of 
11.385 MHz = 148 MHz, 12th harmonic 
of 12.000 MHz = 144 MHz). If the 
second oscillator is set to cover 11.440 to 
11.940 MHz, the median frequency is 
11.690 MHz. Subtracting the second i-f 
gives a median frequency of 10.230 MHz 
for the first i-f. Therefore, the first i-f 
bandpass range is 9.980 to 10.480 MHz 
which is comfortably clear of the com¬ 
mercial fm tuners i-f of 10.7 MHz. 
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This juggling of frequencies does not 
come by divine inspiration or revelation 
but happily turns out to be an acceptable 
solution which does not require extreme 
measures in the way of second oscillator 
stabilization. 

With the first i f established at 10.230 
MHz and covering plus and minus 250 
kHz, you can pick the frequencies for 
your crystals for the first conversion 
oscillators. For example, if you want to 
cover the band from 147.00 to 147.50 
MHz, take the median frequency of 
147.250, subtract the median i-f frequen¬ 
cy of 10.230 MHz to get the first 
oscillator injection frequency of 137.020 
MHz. This means you must order a 
third-overtone 47.673-MHz crystal and 
triple that to feed into the first mixer. 

The first oscillator circuit is conven¬ 
tional, with its collector tuned to the 
third overtone of the crystal and driving 
the base of a second transistor operating 
as a tripler. Using a second transistor gives 
a cleaner injection signal and insures 
adequate drive for the mixer. The dual¬ 
gate mosfet mixer is greatly preferred 
over plain fet mixers with regard to 
overall performance and the amount of 
drive required. Tuning the oscillator trip¬ 
ler circuit permits establishing the opti¬ 
mum amount of required injection drive, 
and the mixer output can be significantly 
improved by such tuning. 

The first mixer feeds the second mixer 
input through a pair of bandpass circuits. 
The second mixer is also a mosfet. Its 
output is tuned to the second i-f frequen¬ 
cy of 1460 kHz. The output impedance is 
stepped down by a capacitive divider to 
match the low input impedance of the 
CA3028A 1C. Drive to the CA3028A is 
applied through a series tuned circuit 
which provides the desired low im¬ 
pedance drive and also discriminates 

against any first i-f and second oscillator 
signals appearing in the second mixer 

drain circuit. 

variable oscillator 

The second oscillator, covering the 

tuning range of 11.440 to 11.940 MHz, 
was one of the major hurdles of the 


whole design. Capacitance tuning was 
tried, rather pessimistically, and I was not 
disappointed. As expected, it was noisy, 
tuning was much too critical and the 
capacitor occupied too much space. Next, 
I tried slug tuning the inductor with 
various slugs, both powdered iron and 
ferrite. This eliminated the noise but, 
with any reasonably compact coil, would 
not cover the desired tuning range. 

Finally, a small Millen coil from the 
junk box was tried. This is a ceramic coil, 
13/32-inch in diameter, Vi-inch long with 
a threaded mounting boss, and tuned 
with a silver-plated slug, the threaded 
screw of which projects through the 
mounting boss (Millen part number 
69041). 

This coil form turned out to be a 
prime solution to the tuning problem. 
The required 500 kHz can be tuned in 
three turns, which gives adequate spread, 
and if the slug is properly positioned in 
the winding, tuning is nearly linear. (This 
is with the external 1-inch aluminum 
shield shown in the photographs. Without 
the shield, the tuning rate is much faster.) 
As indicated in the schematic, the col¬ 
lector voltage of this oscillator is zener 
regulated, using the base-emitter junction 
of a 2N3392 which regulates at 8.6 volts. 

The maximum drift of the entire 
receiver, after two hours operation, is less 
than 20 kHz, i.e., 10 units on a 100 unit 
dial. How much of this is attributable to 
the tunable oscillator I don't know, and 
quite frankly, don't care. The tuning is 
smooth, absolutely noiseless and perfect¬ 
ly retraceable. The slug travel is estab¬ 
lished by the mechanical limit in the coil 
form at one end, and by positioning and 
locking a %-inch bakelite rod threaded on 
the slug screw. The tuning dial is on the 
bakelite rod. 

The 1460-kHz output of the second 
mixer drives a CA3028A in cascode con¬ 
figuration strictly for gain purposes, 
which in turn feeds a 4-pole filter for 
high selectivity. This filter consists of 
four Miller pot-core miniature rf induc¬ 
tors. These inductors are available in a 
series of ranges, the type 9054 being the 
most suitable. The aluminum shields on 
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these inductors must be removed to 
connect a miniature ceramic capacitor 
across the winding to provide a shielded 
tunable circuit. The shields must, of 
course, be replaced. This requires some 
study and care in handling. If the Miller 
9054 is not available, other inductors can 
be used with appropriate size capacitors 
to insure that they can be tuned to the 
1460-kHz i-f. 

detection and audio output 

From the above filter the signal goes 
to the CA3089 1C. This 1C has been both 
touted and castigated. It is a multi¬ 
purpose device of great potential, but is 
extremely intolerant of careless circuit 
board layout. Briefly, it can provide hard 
limiting for fm purposes, considerable 
gain, age, afe, quadrature fm detection, 
audio output and — a violent headache. It 
also has a squelch output and provision 
for driving a tuning meter. The squelch 
output is very effective in handling igni¬ 
tion noise when operating mobile. Con¬ 
siderable information, in detail, on the 
CA3089 is available on request from 
RCA. It is recommended that anyone 
contemplating using this 1C take advan¬ 
tage of this material. 

While the CA3089 was developed for 
commercial fm reception, it seemed the 
better part of valor not to attempt using 
it at the 10.7-MHz level, in view of the 
reported difficulties in taming it. On the 
other hand, the internal capacitances in 
the device which sum up the limiting 
control are so small that I felt it would be 
self-defeating to try to use it at a frequen¬ 
cy as low as 455 kHz. Hence, the choice 
of the top of the BC band for the second 
i-f. At this frequency CA3089 perform¬ 
ance, while a little ticklish, is all that 
could be wished for. Limiting is good, the 
audio recovery of narrowband fm is 
excellent and the tuning meter output, 
either voltage-wise or current-wise, is as 
described. 

The audio amplifier is the LM380 1C 
made by National Semiconductor. This is 
a 14-pin DIP that will give nearly 1.4 
watts output with a 12-volt power sup¬ 
ply. No peripherals are required other 
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than signal input and output and power- 
supply connections! The LM380 has an 
optional connection for high frequency 
bypass and the device will drive an 8-ohm 
speaker through a capacitor. It does 
require a 6-square-inch heatsink for its 
full rating of 2 watts. The photographs 
show the heatsink (a piece of copper-clad 
phenolic board) with the 1C mounted on 
it at the end of the receiver PC board. 
The coupling capacitor is mounted direct¬ 
ly on the speaker. The miniature phone 
jack mounted on the heatsink board 
permits using either the speaker in the 
cabinet or a remote speaker. Of course, a 
remote speaker will require its own coup¬ 
ling capacitor. 

With regard to additional items not 
mounted on the transmitter or receiver 
boards, there is a miniature closed-circuit 
phone jack below and behind the heat¬ 
sink. This is a practical necessity for 
adjusting and loading the transmitter 
when first put into operation. A 500-mA 
meter on a miniature phone plug should 
be used. Above the meter jack is the 
power input jack to take a plug from 
either a car battery or from an ac-opera- 
ted power supply. Below the power jack 
is the three-connector microphone jack. 
The lead from the audio input to the 
transmitter board is less than 1-inch long. 

The push-to-talk microphone lead 
transfers the input power from receiver to 
transmitter via the relay seen at the other 
end of the cabinet. This relay is a 
two-pole double-throw affair salvaged 
from some surplus equipment, and is used 
both as the power transfer relay and the 
antenna switching relay. It is similar to 
the type (and size) of those found in 
Command Sets. Although it is stamped, 
“28 Vdc," it has a 300-ohm coil which 
indicates that it would be easy on the 
power supply. By adjusting the fixed stop 
on the armature to reduce the air gap 
somewhat, and by adjusting the relay 
contacts to make lighter pressure, it was 
possible to make this relay operate on 
10.5 volts. This is not unique with these 
relays, others have been similarly treated. 
It is also possible to shim up the contact 
assembly on some types to reduce the 



armature air gap even more. This solved 
the problem of a suitable relay and the 
price was right. There is a fixed 100-ohm 
resistor connected in parallel with the 
receiver power input to equalize the loads 
in the transmit and receive positions 
when using a zener-regulated power sup¬ 
ply, but it is not essential. 

No-signal power drain is 60 mA at 12 
volts in the receive position, kicking up 
another 100 mA or so with strong signal 
input. In the transmit position at 12 volts 
current drain, including relay current, is 


while the complete receiver comes off 
with a measured sensitivity of 0.8 micro¬ 
volt. 

alignment 

Receiver alignment can be done with a 
CW signal except for final adjustment of 
the quadrature coil. First, disable both 
oscillators and open the series circuit to 
the CA3028A input. Feed a low-level 
1460-kFlz signal to the choke input to the 
CA3028A. Using a voltmeter on the 
CA3089 meter lead as indicator, peak the 



fig. 3. Ac power supply for operating the two-meter package at the base station. 


350 to 425 mA. This economical power 
requirement is within the capability of 
portable battery supply. 

converter 

I have built a converter for a friend to 
be used with an automobile BC radio, 
using the rf amplifier, first mixer and first 
oscillator to give an i-f output in the 550- 
to 1550-kHz range. The converter board 
also contained a broadly tuned i-f trans¬ 
former from a transistor radio which 
could be peaked to the approximate i-f, 
while the car radio is used as a tunable i-f 
and audio amplifier. With this arrange¬ 
ment two crystals can be used to cover 
half the two-meter band, the other half of 
the band appearing as a simultaneous 
image, not so confusing as might appear 
at first blush. One set of signals tunes up 
in frequency while the other tunes down. 
This unfelicitous arrangement comes out 
with a measured sensitivity of 2 micro¬ 
volts, (lacking somewhat in selectivity) 


four inductors of the second i-f filter and 
adjust for equal response roll-off each 
side of the peak. Reconnect the series 
input to the CA3028A and shift the 
1460-kFlz signal input to the vicinity of 
the second mixer input and tune the 
second mixer output for maximum indi¬ 
cator response. 

Remove the short from the second 
oscillator coil and tune the second oscil¬ 
lator to 11.690 MHz. Couple a low-level 
10.230-MHz signal to the vicinity of the 
first mixer input and tune both bandpass 
circuits for maximum response. It may be 
necessary to resistively load one circuit 
for smooth response curve (don't forget 
to remove the loading when alignment is 
completed). Restore first oscillator opera¬ 
tion and provide an appropriate two- 
meter signal to the receiver input. 

Peak the output circuit of the cascode 
amplifier and then the input circuit. The 
former will peak sharply while the latter 
will have broad peak. Return to the first 
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oscillator and adjust the tripler circuit to 
vary injection voltage to the first mixer 
for best response to a medium-strength 
signal. Finally, tune in an fm station on 
two meters and adjust the quadrature coil 
for best undistorted audio recovery. If 
you get on an active repeater frequency, 
you will have a variety of signal qualities 
to pick from. 

ac power supply 

A suitable power supply for fixed 


undertake a project of this magnitude on 
faith alone, but, hopefully, many readers 
can use some parts of the design. Some 
experience with the use of the high-speed 
carving tools is an absolute necessity. 

One of the major problems of compact 
construction is the source of components. 
This applies particularly to the physically 
small items. One prolific source is surplus 
boards — assuming that the items are 
quickly identifiable by the seeker. The 
best source, by far, for new components 



fig. 4 . Printed-circuit layout for the tunable two-meter fm receiver. This layout is approximately 
two-thirds actual size. 


station use is shown in fig. 3. The LM305 
voltage-regulator 1C is in a TO 5 can. It 
provides excellent regulation and current 
limiting. With the value of R3 indicated it 
will limit at about 1 ampere. The 2N3055 
should have a heatsink and it is desirable 
that Q2 and the 1C also have heatsinks. 
The tantalum capacitors are specified as 
such by National Semiconductor as safe¬ 
guards against parasitics in either the 
power supply or the load. With the 
component values shown in fig. 3 the 
supply will provide 400 mA at 12.3 volts. 
The output voltage may be reduced con¬ 
siderably, for preliminary test purposes, 
by means of the 5k pot. All the compo¬ 
nents for the power supply, except the 
transformer and 1000-pF filter, can easily 
be accommodated on a 3-inch-square 
board. 

summary 

I don't expect that many amateurs will 


is Newark Electronics in Chicago. How¬ 
ever, you must have their industrial cata¬ 
log available for ordering parts, and this 
approach is not inexpensive. 

There is considerable satisfaction in 
operating equipment using solid state 
devices. In addition to compact size, light 
weight and low power requirements, 
there is the assurance that, barring mech¬ 
anical damage, the performance will re¬ 
main undiminished for the indefinite fu¬ 
ture. I have been very well satisfied with 
the performance of this equipment pend¬ 
ing the time when some inventive soul 
produces a 10-watt vhf power transistor 
in a TO-5 can with integral heatsink. 
Then back to the drawing board! 

reference 

1. Doug DeMaw, W1CER, "The Pip-Squeak 
Gets Smaller," QST, September. 1972. page 37. 
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SWAN ELECTRONICS Equipment: Major choice of the Baja Amateur Radio Racing 
Fellowship operators who manned the communications network for the 1973 Baja 1000 
Off-Road Race from Ensenada to La Paz, B.C., Mexico. More than 50% of the operators 
used SWAN gear. Among other units, a SWAN SS-200 completely solid-state 5-band 
transceiver and two FM-2XA 2-meter transceivers were in action at the finish line, 


Officials and participants agreed that com¬ 
munications, for the gruelling 875 mile 
course, was the best in the history of off-road 
racing. Here are a few of their comments: 
Valor Smith (Pit-Crew Chief for the "Baja 
Bug" class winner) — "We've had nine en¬ 
tries in Mexican races, and this is the finest 
communications we've ever had," 

Ina. Alfredo Arenas (Executive Director of the 
Baja Sports Committee) — "I think the 
radio communications were very good 
We're very grateful to all the people 
involved." 


Driver Carl Adams (Winner ol the "Mini- 
Pickup" class) — "We got correct answers 
every time we asked . . and we went out to 
win . Without communications, it'd be a 
big guess." 

Marilynn Greaves (Official Scorer and Time 
Keeper) — "Overall communications was 
exceptionally great ... In spite of all the 
dust at the finish line, there was no prob¬ 
lem with the SWAN FM-2XA . . . Communi¬ 
cations between the radio room and the 
finish line worked out beautifully." 


WHEREVER THE ACTION IS IN AMATEUR RADIO, YOU'LL FIND SWAN ELECTRONICS 


SWAN MOBILE TRANSCEIVERS 

designed tor 12V DC power source 
SS-200 (5-Band. 200 watts P E P.) . $779 

SS-15 (5-Band. 15 watls P E P ) . $579 

FM-2XA (2-meter, 10 waits P E P ) $259 

PS-20 (SS-200 AC Power Supply) $139 

PS-10 (SS-15 AC Power Supply) $89 

FM-2XA Snap-Pack (AC Power Supply) $39.95 


DEALERS THROUGHOUT THE WORLD 

or order direct from 


ELECTRONICS 

* ■■H-lit'i a* Cvftrr Cwrpo-aho" 

Home Office: 305 Airport Road* Oceanside. CA 92054 
Telephone (714) 757-7525 


THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO 


More Details? CHECK-OFF Page 110 
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WHEN IT COUNTS 




how to solve 

transistor 

problems B 


A complete discussion 
of transistor heatsinks 
and how to choose 
the one you need 
for your application 


How much heatsink is enough? That's a 
question which can be answered by 
whether or not the transistor survives 
when power is applied to the circuit, but 
this is an expensive way of finding the 
solution to heatsink design problems; a 
better way is to calculate heatsink re¬ 
quirements, and select a suitable heatsink 
using manufacturers' specifications, or 
make your own heatsink based on em¬ 
pirical data. 
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heatsink 

A heatsink problem is just one part o' 
the larger problem of designing a tran 
sistor circuit to do a particular job; afte 
the performance requirements of the cir 
cuit have been established, answers to the 
following questions must be found. How 
much power must the transistor dis 
sipate? Will the selected transistor dis 
sipate this much power? If so, how mucf 
heatsinking is required? 

estimating dissipation requirements 

Power dissipated by the transistor i; 
that power which is wasted in heating the 
transistor; it is equal to the power de' 
livered to the transistor minus the powei 
the transistor delivers to its load. A 
typical example is shown in fig. 1. The 
total power into the transistor is the sum 
of the signal power into the base plus the 
dc power delivered to the transistor by 
the power supply; power wasted in bias 
resistors does not count. Power delivered 
by the transistor to its load is the power 
into the output matching network. 

Let's put some hypothetical numbers 
on the circuit of fig. 1. Let's say the 
amplifier is operated class A, dc collector 
current is 200 mA, V cc is 12 volts, and 
the emitter voltage, V E , is 2 volts. Let’s 
further assume that there is no dc voltage 
drop in the primary of the output match¬ 
ing network. Therefore, the dc voltage 
from collector to emitter is equal to 12 


minus 2, or 10 volts. With 200 mA of 
collector current, the dc power into the 
collector is 

P c = V CE I C = (10 volts)(0.2 amp) 

= 2 watts 

If the dc beta, or current gain, of the 
transistor is 50, then the base current is 


amplifier. The dc power from the power 
supply is 2.4 watts, and the power into 
the T matching network is 1.5 watts. 
Therefore, the power which must be 
dissipated in the collector of the tran¬ 
sistor is 2.4 minus 1.5 or 0.9 watts. If the 
power gain of the transistor is 10, then 
0.15 watt must be fed into the base of 


I = k = 200mA =4mA 
8 B 50 

Assume the base-emitter voltage of the 
transistor is 0.6 volt; then the dc power 
into the base will be 

P B = IbV B e= (4 mA)(0.6 volt) 

= 0.0024 watt 

This is insignificant compared to collector 
power and may be neglected. 

Assume the transistor delivers 0.9 watt 
of ac power to the output matching 
network, and the transistor has a power 
gain of 10. In this case the signal power 
into the transistor is 

-2^- =0.09 watt, 

10 

and total power into the transistor would 
be 2.09 watts. The transistor must dissi¬ 
pate the difference between total input 
power and output power, or 

2.09- 0.9= 1.19 watt 

When the input signal is removed, how¬ 
ever, the transistor must dissipate 2 watts 
because none of the power from the 
collector power supply goes into the load. 

Class-B and class-C amplifiers can be 
handled in much the same way, the 
important difference being that the tran¬ 
sistor does not dissipate appreciable 
power when the input signal is removed. 
Transistor dissipation will still be approxi¬ 
mately equal to the difference between 
the dc power furnished by the collector 
power supply and the signal power de¬ 
livered to the collector load. 

Fig. 2 shows an example of a class-C rf 



fig. 1. Class*A transistor power stage used to 
illustrate power dissipation (see text). 

the transistor, making a total of 0.9 plus 
0.15, or 1.05 watt, which must be dissi¬ 
pated by the transistor. 

Transistors used in power supply regu¬ 
lators often require heat sinks. Fig. 3 
shows a simple regulator which delivers 
12 watts to the load. Neglecting the 
transistor base current and zener diode 
current, the power into the regulator 
from the rectifiers is 

18 volts x 1 amp = 18 watts 

The transistor must dissipate the differ¬ 
ence between input power and output 
power, or 6 watts. 

transistor capabilities 

After the power dissipation is esti¬ 
mated, a transistor may be selected which 
meets the power requirement; this is done 
by studying the data sheets of transistors 
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which meet other circuit requirements 
such as gain and frequency range. 

Most transistor data sheets show one 
or both of the following power ratings. 
One is total device dissipation at (or 
below) 25°C free-air temperature; this is 


to simply mount the transistor on a 
heatsink and allow air at room tempera¬ 
ture (25°C) to circulate around it. This 
method will not hold the case tempera¬ 
ture at 25°C, so a reduced power rating 
must be accepted for the device. 



fig. 3. The series regulator transistor in this simple power supply dissipates 6 watts. 


the maximum power the transistor may 
dissipate without any heatsink if the 
temperature of the air around the tran¬ 
sistor is 25 C or less. 

The other rating is total device dissipa¬ 
tion at (or below) 25 C case temperature; 
this is the maximum power the transistor 
may dissipate if the transistor case tem¬ 
perature is held to 25° C or less. One way 
to hold the case temperature at 25 C is to 
mount the transistor on a heatsink which 
has integral cooling coils through which 
ice water is pumped. This is rather expen¬ 
sive, however, and the usual procedure is 

+IZV 



fig. 2. The transistor dissipates 1.05-watt in this 
class-C rf amplifier stage. 


Included with the free-air and case- 
temperature ratings are derating factors 
which say that the device must be derated 
linearly to some temperature (free-air or 
case) at the rate of so many watts-per- C. 
Derating factors may be shown as foot¬ 
notes on the data sheet. 

Some transistor data sheets include 
dissipation derating curves which are 
merely graphs showing what has already 
been specified; if the data sheet does not 
include it, one may easily be drawn. Fig. 
4 shows derating curves for the 2N3724A 
transistor. This device is rated for 1-watt 
dissipation at 25° C free-air temperature 
(no heatsink) with a derating factor of 
5.71 mW-per-°C to 200°C. Notice that if 
the free-air temperature is 200°C, no 
power may be dissipated by the tran¬ 
sistor. If the free-air temperature is 50°C. 
then the amount of derating is 25°C 
times 5.71 mW-per-°C, or 143 mW; this 
derating is subtracted from the 1-watt 
rating to find how much power may be 
dissipated at 50°C free-air. 

1000 mW - 143 mW = 857 mW 

The case temperature curve applies if a 
heatsink is used. If the transistor dissi¬ 
pates, say 3 watts, then, according to fig. 
4, the heatsink must be large enough to 
hold the case temperature to 95°C or less. 
Operation must always be on the curve or 
below it. It is good design practice to 
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allow some safety factor by operating 
somewhat below the curve, i.e., use a 
slightly larger heatsink than is called for. 
As mentioned above, practical heatsinks 
will not hold the case temperature to 
25°C, so you should not expect to 
operate this device at 5-watts dissipation. 

Some transistors have power ratings 
specified at 50°C or 100°C case tempera¬ 
tures, with appropriate derating factors 
for case temperatures above those values. 
Fig. 5 shows the derating curve for the 
2IM5387. This transistor is rated for 100 
watts at (or below) 100°C case tempera¬ 
ture and has a derating factor of 1 watt- 
per-°C to 200°C case temperature. It is 
possible for transistors with such ratings 
to dissipate their full power rating using 
an air-cooled heatsink, provided the heat¬ 
sink is good enough. 

thermal resistance 

Thermal resistance is expressed in the 
units, °C-per-watt. This is the tempera¬ 
ture difference that will occur between 
two points for each watt of power that is 
dissipated at one of the points, the higher 
temperature being at the point where 
power is dissipated. The reciprocals of the 
derating factors discussed above are 
thermal resistances. 

°C 

Thermal Resistance —— 
watt 

= _ 1 _ 

Derating Factor ^f atts 
0 


package where the heatsink makes con¬ 
tact. Ambient is the medium into which 
heat is ultimately conducted or radiated, 
and it usually is free-air at 25 C. 

If the transistor or heatsink is 
mounted inside an equipment cabinet 



o IOO 200 


TEMPERATURE CC) 

fig. 4. Dissipation derating curves for the 
2N3724A transistor. 

where the temperature is higher than 
room temperature due to heat-generating 
components, such as transformers, tubes, 
power resistors or the power transistor 
itself, then ambient means the tempera¬ 
ture inside that cabinet. Fig. 6 is a scale 
showing the relationship between C and 
°F for those accustomed to expressing 
temperature in F. 

The reciprocal of the free-air derating 
factor is 0j_ A 


Theta ( 9 ) is the mathematical symbol q __1_ 

used for thermal resistance, and sub- J -A Free-air Derating Factor 

scripts are used to denote which two 

points the thermal resistance is between: For the 2N3724A (see Fig. 4), 


A junction-to-ambient 

0 , A = --- 

°c 

= 0.175 

j c junction-to-case 

J ' A 5.71 -niw 

mW 

c HS case-to-heatsink 

c 


' _ . heatsink-to-ambient 

n 

“ 176 watt 



Junction is the term used for the point or 

points inside the transistor where the This thermal resistance value tells you 

power is actually dissipated. Case means how many °C the junction temperature 

the point or points on the transistor will rise above ambient temperature for a 
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given transistor power dissipation. If the 
ambient temperature, T A , is 25 C, and 1 
watt of power, P, is dissipated at the 
junction, then the junction temperature, 
Tj, will be 

t j= t a +P 0 j-a (1) 



CASE TEMPERATURE CO 

fig. 5. Dissipation derating curve for the 
2N3724A transistor. 


T. = 25+ (1 watt) (175 —= 200°C 
J watt 

It is obvious from this and fig. 4 that the 
maximum allowable junction temperature 
for the 2N3724A is 200°C. The entire 
purpose of heat sinking is to prevent the 
junction temperature from exceeding the 
maximum allowable value specified by 
the manufacturer. 

Eq. 1 is the basic thermal equation 
used to determine if a certain power 


fig. 6. Relationship between the 
Centigrade and Fahrenheit tem¬ 
perature scales. 



When the transistor is fastened to a 
heatsink, 0j A breaks down into three 
quantities; 


J-A 


0 J-C + 0 C-HS + 0 HS-A 


( 2 ) 


Combining eqs. 1 and 2 gives 
T J= T A +P ( 0 J-C + 0 C-HS +e HS-A> (3) 


0 s c is the reciprocal of the case tempera¬ 
ture derating factor shown on the tran¬ 
sistor data sheet; 


J C Case Temperature Derating Factor 


For the 2N3724A (see fig. 4), 


j-c 


28.6 


mW 


r c 

0.035 —— = 35 

mW watt 


This value of thermal resistance tells you 
that the junction temperature will be 
35°C higher than the case temperature 
for each watt of power dissipated in the 
junction. If 5 watts of power are dissi¬ 
pated in the junction, then the junction 
temperature will be 175 C higher than 
the case temperature. Therefore, the case 
temperature must not exceed 25°C if the 
junction temperature is not to exceed 
200°C, its maximum allowable value. 

Case-to-heatsink thermal resistance, 
(?C-hs' depends on several varying fac¬ 
tors. How much torque is used in tighten¬ 
ing the nuts or screws which hold the 
transistor to the heatsink? How smooth 

•FAHRENHEIT 

IOO 150 ZOO 


50 75 IOO 

•CENTIGRADE 


dissipation will cause the transistor's max¬ 
imum allowable junction temperature to 
be exceeded. T A should be the highest 
actual ambient temperature encountered. 
Don't use T A = 25 C if the transistor is 
to be operated in the trunk of a car on 
hot summer days; 50 to 75°C would be 
more realistic. 


are the mating surfaces of the transistor 
and heatsink? Is the heatsink anodized? Is 
an insulating mica washer used between 
the transistor and heatsink? Is a silicone 
grease, or other thermal compound, 
applied to the mating surfaces? How and 
to what extent do these factors affect 
flc-Hs? All these factors have an effect. 
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A mica washer will increase the 
thermal resistance about 0.3 C-per-watt, 
and thermal compounds may decrease the 
thermal resistance about 0.1 to 0.2 C- 
per-watt. Anodized surfaces are about 
0.25 °C-per-watt higher than unfinished 
surfaces. A fair rule-of-thumb is to allow 



POWER DISSIPATION (WATTS) 

fig. 7. Typical heatsink performance curve. 


about 0.2 u C-per-watt for 0 C . HS when 
the mating surfaces are bare metal; 0.5 
“C-per-watt should be used if the heat 
sink is anodized or a mica washer is used. 

^C-HS IS usual| Y not ver y significant at 
moderate power levels, but if the power 
dissipation is 100 watts, the temperature 
difference between the transistor case and 
the heatsink could be on the order of 
50°C. Mating surfaces should be smooth 
and clean, and the transistor should be 
mounted tightly to the heatsink. 

The last term in eq. 3, 0 HS A , is the 
heatsink-to-ambient thermal resistance. 
Heatsink manufacturers may specify the 
thermal resistance of their heatsinks in 
“C-per-watt, or they may provide a per¬ 
formance graph such as shown in fig. 7. 
Since the curve is usually a straight line, 
the slope of which is thermal resistance, 
$H 5 a ma V be derived from the curve as 
shown. The manufacturer may label the 
vertical axis in fig. 7 case temperature rise 
above ambient in C; in this case 0 C HS ' s 
included in the heatsink rating, so the 
slope of the line is equal to Hs + 

0 HS-A' 


finding the right heatsink 

To choose a suitable heatsink it is 
necessary to determine the value of 0 HS _ A 
you need, then select a heatsink having 
that value, or less, of thermal resistance. 
Some examples will illustrate. 

Suppose a circuit includes a TIP29 
power transistor; the maximum power, P, 
which the transistor must dissipate is 15 
watts. To allow for operation in non-air- 
conditioned places on hot summer days, 
ambient temperature, T A , is assigned a 
value of 50°C. The TIP29 data sheet 
specifies that the maximum continuous 
device dissipation at (or below) 25°C case 
temperature is 30 watts, and this rating is 
to be derated to 150°C case temperature 
at the rate of 0.24 watt-per-°C. Thus, the 
maximum allowable junction tempera¬ 
ture, Tj, is 150°C, and the junction-to- 
case thermal resistance is 

0. r =-1-= 4.17-5- 

0 24 watt watt 

°C 

It is desired to use an insulating mica 
washer when mounting the TIP29 to its 
heatsink, so d c HS is assumed to be 
0.5°C-per-watt. All of this information is 
substituted into eq. 3 as follows 


T, = T A +P(0,_ r +0 r 


■ + 0 L 


150= 50+15(4.17 + 0.5+ y HSA ) 


Solving for 0 HS A 


0 HS-A 



watt 


Thus, an acceptable heatsink would be 
one which has a thermal resistance of 2 
“C-per-watt or less. Armed with this 
information, you can quickly select a 
suitable heatsink from the manufacturers' 
catalogs. The Thermalloy Company's 
6123 heatsink is rated at 1.3 °C-per-watt 
and would be quite adequate. 

As a second example, assume a 
2IM5387 (see fig. 5) must dissipate 100 
watts, and the ambient temperature is 
25°C. From fig, 5, or from the derating 
information, the maximum allowable 
junction temperature is 200 C, and the 
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junction-to-case thermal resistance is 


i watt watt 
°C 

The transistor is to be mounted directly 
to the bare metal of the heatsink, so 

°C HS is taken t0 be 0 2 ° c P er - watt - 
Plugging these values into eq. 3 gives 

T J = T A + P <°j-c + ^C-HS + 0 HS-A* 

200= 25 + 100(1 + 0.2 + 0 HS „ A ) 


Solving for 0 HS A yields 


HS-A 


0.55 


watt 


The Thermalloy 6560B heatsink should 
handle the requirement. It is a black 
anodized heatsink, but the catalog infor¬ 
mation indicates that for 100-watts dissi¬ 
pation, the transistor case temperature 
will be 45°C above ambient. This means 


-HS + ^HS-A 


———— = 0.45 —^— 
100 watts watt 


Putting this into eq. 3, 

T J = T A +P (°j-C + °C-HS + ^HS-A ^ 

Tj = 25 + 100( 1.0 + 0.45) = 170°C 

which is 30°C less than the maximum 
allowable junction temperature; it would 
be unnecessary to remove the anodize 
where the transistor mounts to the heat¬ 
sink. 

homemade heatsinks 

Heatsinks may be improvised by using 
sheet metal. Weight, volume and shape 
play some part in heatsink effectiveness, 
but exposed surface area is the prime 
factor on which thermal resistance de¬ 
pends. Fig. 8 is a graph showing approxi¬ 
mate ^ HS -a vs area one s ' be f° r 
1/8-inch thick square aluminum and 
copper sheet metal. This data applies to 
square plates mounted so the plane of the 
plate is vertical, with the transistor 
fastened to the center of the plate. 

The thermal conductivity of copper is 


nearly twice that of aluminum which 
explains why copper gives better results. 
Brass has a thermal conductivity about 
one-half that of aluminum, and should be 
avoided; steel is poor also. Aluminum is 
the best compromise between perform¬ 
ance and cost, and it is widely used. 



SHEET METAL AREA (ONE SIDE. SQ. INCHES) 


fig. 8. Thermal resistance vs area of 1/8" thick 
sheet metal. 


Fig. 8 may be used to estimate the size 
of sheet metal needed after the required 
value of $ H g a bas been determined. An 
aluminum chassis may be used as a 
heatsink by mounting the transistor to it, 
but the horizontal portion of the chassis 
does not get rid of heat as well as the 
vertical portions. Air rises when it is 
heated, and all heatsinks should be 
mounted so most of the surface area is 
vertical. This permits the most efficient 
flow of air past the heatsink due to 
convection currents. 

forced air cooling 

Blowing air across the surface of a 
heatsink by means of a fan or blower can 
dramatically improve the heatsink's per¬ 
formance. For example, air blown at a 
velocity of 500 feet-per-minute will re¬ 
duce A to around one-third to one- 
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half its still-air value; this corresponds to 
a light breeze of about 5.7 miles-per-hour. 

Fans and blowers are rated in cubic 
feet-per-minute (cfm). To determine the 
approximate velocity of air out of a 
blower, the cfm rating is divided by the 
cross-sectional area of the blower's 
output hole. For ex¬ 
ample, suppose a small 
blower is rated at 20 
cfm, and its output 
hole is 2 x 2 inches. 20 ~ 

The cross-sectional area 
is 4 square inches, or 
0.0278 square feet, so s 

the output air velocity is £ 


20 cfm _ 720 feet 
0.0278 sq ft minute 


fig. 9. Power dissipated in a 
junction by a square wave. 


junction will operate within its rating. 

Now suppose the frequency of the 
square wave is decreased to a very low 
value, say one cycle-per-hour; T 1 and T 2 
would each be 30 minutes, and 18 watts 
would be applied to the junction for 30 
minutes during the first cycle, quickly 



If the blower cannot be mounted so that 
its output flows directly onto the heat¬ 
sink, ducting may be used to channel the 
air stream to the heatsink. More detailed 
information on forced-air cooling may be 
found in heatsink catalogs. 

thermal time lag 

A finite amount of time is required for 
the junction temperature to rise to its 
steady-state value after power is applied. 
This fact allows the transistor to operate 
at higher ac peak power ratings than is 
possible at dc. Fig. 9 shows a graph of the 
power dissipated in a transistor junction 
by a square wave; peak power is 18 watts, 
and average power is 9 watts. 

Assume that the transistor and its 
heatsink are such that only 10 watts of 
power may be safely dissipated. If the 
frequency of the square wave in fig. 9 is 
500 kHz, T 1 and T 2 will each be 1 
microsecond. The thermal time constant 
of most power transistors is large com¬ 
pared to 1 ps, so the junction tempera¬ 
ture will be determined by the average 
power dissipation of 9 watts, and the 


destroying the device. This is an extreme 
example, but it points out the necessity 
of taking frequency into consideration 
when determining heatsink requirements. 

Many power transistors have thermal 
time constants such that the use of 
average power in eq. 3 would lead to an 
inadequate heatsink at the lower audio 
frequencies. Therefore, it is not a bad 
idea to use peak power in eq. 3 for audio 
frequency applications. 

Some transistor data sheets show a 
family of curves to be used in adjusting 
the value of 0 J C according to pulse 
width and duty cycle, and these should 
be studied and used when available. 

conclusion 

It is hoped that this article will intro¬ 
duce the reader to the basic concepts 
involved in solving transistor heatsink 
problems; these principles may also be 
applied to other semiconductor devices 
such as thyristors and power zeners. More 
insight into heatsink technology may be 
derived by studying power transistor data 
sheets and heatsink catalogs. ham radio 
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simple 

lowpass filter 


for audio 

This simple 
lowpass audio filter 
provides high performance 
and a minimum 
of design effort — 
a design graph 
is provided 


Lowpass audio filters have many applica¬ 
tions in amateur radio, such as restricting 
transmitter bandwidth and establishing 
the bandwidth of direct-conversion re¬ 
ceivers. Simple tee- and pi-section filters 
are often used in these applications but 
do not provide sharp cutoff. The circuit 
presented here is substantially better than 
a tee or pi but is nevertheless inexpensive 
and simple to build. 

So-called modern filters are the best 
that can be made for a given number of 
components, but these components are 


likely to have awkward, nonstandard 
values. The filter to be described here 
performs very well and is much easier to 
make than a comparable modern filter. It 
consists of three unmodified telephone 
toroids and four identical capacitors — 


nothing more. 

The filter is composed of a constant-k 
pi-section with an m-derived half-section 
at each end. For best matching to a 
resistive load, such half-sections are 
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usually made with m = 0.6. If, however, 
you let m = 0.5, for only a slight 
degradation in performance you achieve 
two important simplifications. First, all 
capacitors in the circuit assume the same 
value, and second, each end inductor 
assumes exactly one-quarter of the value 
of the center inductor. This latter pro¬ 
perty makes it possible to use an 88- or 
44-mH telephone toroid for the center 
inductor and half of a similar toroid for 
each of the end inductors. The resultant 
filter is shown in fig. 1. It is important 
that it be terminated in its proper load 
resistance, R. 



CC fig. 1. Simple lowpass audio filter uses three 

j* inductors and four capacitors. For L = 88 

re mH, the values of R and C may he obtained 


U. from fig. 2. 
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design 

The design of a particular filter begins 
with the choice of a cutoff frequency. 
Then, with the value of L known, the 
values of R and C are obtained from the 
equations 

R = 7rLf ohms (1) 

c 

C = JLZ5— farads (2 ) 

7f2 Lf c 2 

where L is in henrys and f is the cutoff 
frequency in Hz. 

If 88-mH toroids are used, the values 
of R and C may be obtained graphically 
from fig. 2 for a considerable range of 
cutoff frequencies. For 44-mH toroids, 
the values of R should be half, and the 
values of C double, those shown in fig. 2. 

To test the design, a filter was built 
using L = 88 mH and C = 0.1 pF. These 
values lead to a cutoff frequency of 2940 
Hz and require a load resistance of 812 
ohms. Each of the two 22-mH end 
inductors was formed by paralleling the 
two windings of an 88 mH telephone 
toroid. These toroids have very low core 
losses at audio frequencies, so their Q is 
determined almost entirely by winding 



FREQUENCY (kHz) 

fig. 3. Measured attenuation characteristics of 
the lowpass filter shown in fig. 1 with a 
2940-Hz cutoff frequency. The dashed line 
shows the measured attenuation characteristics 
of a comparison pi-section filter with the same 
nominal cutoff frequency and load resistance. 


resistance. The Q of the end inductors 
can therefore be almost doubled, without 
changing the inductance, if the two wind¬ 
ings are paralleled. For correct polarity, 
the two braid-covered ends should be 
joined,and the other two ends should also 
be joined. The four capacitors were 
matched to within 1%, and a load resis¬ 
tance accurate to within 1% was made by 
paralleling higher-value resistances. 



0.3 0.3 1 2 5 10 


CUTOFF FREQUENCY (kHz) 

fig. 2. Values of R and C as functions of the cutoff frequency for 
the lowpass filter circuit shown in fig. 1 with L = 88 mH. For L 
= 44 mH, C should be doubled and R halved. 


operating charac¬ 
teristics 

The attenuation 
characteristics of the re¬ 
sultant filter were mea¬ 
sured and are shown in 
fig. 3. Also shown 
(dashed curve) are the 
measured attenuation 
characteristics of a 
comparison pi-section 
filter having the same 
cutoff frequency and 
load resistance. The pi- 
section filter was made 
from an 88 mH toroid 
and two 0.067 pF ca¬ 
pacitors. The superiori¬ 
ty of the filter circuit 
of fig. 1 is obvious. 

ham radio 
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Improve energy transfer 
for optimum performance! 



Broad Band Ferrite Baiun BN-86 


Hy-Gain's ferrite balun couples any 52 ohm unbalanced transmission line 
to any 3 to 30 MHz 52 ohm balanced beam antenna system. 

It improves energy transfer to the antenna and eliminates stray RF from 
the feedline and supporting tower. Shuts out unwanted currents from 
coax shield that disrupt pattern and upset front-to-back ratio. Stops at¬ 
tendant TVI and effective power drain with no insertion or feed-through 
loss. 

The BN-86 is entirely frequency independent and will operate over all 
Ham bands. It comes complete with all hardware required for beam or 
doublet installation. 

Bandwidth 
VSWR 

Power Rating 
Impedance Ratio 
Input Connector 
Insertion Loss 
Feed-through Loss 

Order No. 242 


3-30 MHz Continuous 

1:1 when terminated with 

balanced 52 ohm load 

1 kw CW 

1 1 at 52 ohms 

SO-239 

Negligible 

Neglibible 

$14.95 


hn-nnin ELECTRONICS CORPORATION 

I M MJ MJ MM III Dept BA 8601 Northeast Highway Six. Linco 

V A AO/je 4 r4 T 


402/464-9151 


Lincoln, NE 68507 
Telex 48-6424 


Distributed in Canada by LECTRON RADIO SALES LTD ?11 Hunter Street West Peterborough Ontario 
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REPEATER m 


All you need to know about 
2 meter mobile antennas! 

263 Special no-hole trunk lip mount. 3 db gain. 130- 
174 MHz. 5/8 wave. 16' coax. DC ground. Base 
matching coil for 52 ohm match. 17-7 ph stainless 
steel whip. 

264 High efficiency, vertically polarized omnidirec¬ 
tional roof top whip. 3 db gain. Base matching coil 
for perfect 52 ohm match. DC ground. Coax and con¬ 
nector furnished. 

265 Special magnetic mount. 3 db gain. Performance 
equal to permanent mounts. 12' coax and connector. 
Base matching coil for 52 ohm match. 17-7 ph stain¬ 
less steel whip DC ground 

Rugged, continuously loaded, flexible VHF portable 
antennas. Completely insulated with vinyl coating. 
Bend at all angles without cracking or breaking. Can¬ 
not be accidentally shorted out. 

723N With UHF connector. 

269 With 5/16-32 base for Motorola HT; Johnson; 
RCA Personalfone: Federal Sign & Signal; and cer¬ 
tain KAAR, Aerotron, Comco and Repco units. 

723A With BNC connector. 

260 Commercial duty. 1/4 wave, claw mount, roof 
top whip. Precision tunable to any discrete frequency 
108-470 MHz. 

261 Same as above, with 18' coax and connector. 

262 Magnetic mount whip, 108-470 MHz. 52 ohm 
match. Complete with coax and connector. 

Write for details 


•I 



265 723N 


hggam 


ELECTRONICS CORPORATION 


KJ IIUlll Dept BA 860t Northeast Highway Six Lincoln NE 68507 
402/464-9151 Telex 48-6424 

Distributed in Canada by LECTRON RADIO SALES LTD 2t t Hunter Street West Peterborough Ontario 


More Details? CHECK—OFF Page 110 
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medium-power 

toroidal 

antenna tuner 


Design and 
construction of 
a compact 
antenna tuner 
that will handle 
up to 500 watts 


Though numerous designs have been pre¬ 
sented for antenna tuners, most are any¬ 
thing but simple and convenient to use. 
Moreover, the tuners described for 
limited space applications are themselves 
often far from compact. 

The antenna tuner described here 
overcomes these problems by attacking 
the primary culprit — the inductor. De¬ 
signs using plug-in, rotary or clip-tapped 
inductors are superseded with the use of 


a switch-tapped toroidal coil, thereby 
substantially reducing space requirements 
and the inconvenience of bulky tap con¬ 
nections. The circuit is based on the 
recommendations of W2EEY, 1 and pro- 
vides matching to random length wires. 
An indicator is included for "hands-free" 
tuning. 

. The coupler provides nine different 

circuits using two capacitors and one coil 
(see fig. 2). Configurations A through E 
are provided by switch S2, and the 
£j forward/reverse function is accomplished 
by switch SI. The different circuit ar- 
^ rangements provide for a variety of impe- 
'£ dance-matching situations. 

O 



Closeup of the matching network components 


g, in the toroid antenna tuner. Variable capacitors 
a) Ct and C2 are to the left, toroid Inductance LI 
C 0 is to the right. 
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LI 24 turns no. 12 Formvar wound on two 
Amidon T-200-2 cores, tapped at 4, 6, 8, 
10 and 12 turns (see text) 

R t same resistance as load, 50 ohms for 
most amateur systems (see reference 2) 


52 4-pole, 6-position, non-shortlng rotary 
switch (CRL 2553) 

53 12-position tap switch (JBL Inst. 240 
type BPBN-1-RA-83-3Z9825-40.2, avail¬ 
able from Fair Radio) 


fig. 1. Schematic diagram of the toroid antenna tuner. This tuner will handle up to 500 watts CW 
without arcing, and is designed primarily for matching long-wire antennas from 80 through 10 
meters. 


construction 

Building the toroidal antenna tuner is 
relatively straightforward. The toroid is 
the most unusual part of the circuit and 
consists of two Amidon T-200-2 toroidal 
cores epoxied together. The entire surface 
of each of the toroids is covered with 
epoxy to prevent flashover from the coil 
to the cores. Spacers of 1/4-inch poly¬ 
styrene are then cut out as shown in fig. 3 
and glued to the ends of the dual toroid. 

When the epoxy has cured, the wire 
may be wound on the toroids — 24 turns 
of number-12 Formvar-insulated wire are 
required. Care should be taken not to flex 
the wire more than necessary, as this will 
work harden the wire. Also, the neater 
the job, the less likely you will have 
arcing problems in the finished tuner. 


Leave enough wire at each end to secure 
the coil to the tap switch. 

The tap leads from the coil are con¬ 
nected before the coil is wired to the 



Construction of the toroid antenna tuner. All 
components are mounted in a small aluminum 
chassis. 
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FORWARD 


REVERSE 



fig. 2 . Different matching network arrange¬ 
ments possible with the antenna tuner shown in 
fig. 1. 


switch. Beginning after the first 4 turns, 
taps are connected every 2 turns, for a 
total of 12 leads, including those at each 
end of the coil. To connect the taps, 
scrape away the insulation on the proper 
turn on the outside of the coil between 
the spacers. Another piece of number-12 
wire with a clean end is then wrapped to 
this point with several turns of small 



fig. 3. Polystyrene end spacers for the toroidal 
core (see text). 


gauge wire. Then the connection is 
soldered. 

When the tap leads are all connected, 
the coil may be wired to the switch. The 
first contact is left blank, and the second 
contact connects to the first tap after the 
initial 4 turns on the coil. The wires are 
connected around, in turn, and support 
the coil. The wiper should be connected 
to the end of the coil with the 4-turn tap. 

The capacitors were obtained, in new 
condition, from a surplus A-27 Phantom 
Antenna unit.* These units also supplied 
the ground and antenna binding posts, 
which are more rugged than most. Note 
that one capacitor must be fully insulated 
from ground. 

Since the forward/reverse switch pro¬ 
vides 3 positions, the center position is 
used to ground the antenna when the 
equipment is not in use. A dummy load 
might be connected to the input side in 
this position to provide a tune option. 

The swr indicator shown in fig. 1 is a 
modification of an earlier design. 2 I used 
a pickup braid 8-inches long to give signifi¬ 
cant indication in the transmitter tune-up 
position. The sensitivity control used was 
a subminiature type, but a front-panel 
adjustment would be more satisfactory. 
The indicator portion of the tuner should 
be shielded to prevent possible rfi effects. 

The tuner could easily be built into a 
small enclosure. Front panel space is the 
main limitation on compactness. The 
finished unit is capable of handling 500 
watts CW without arcing. Using a long- 
wire antenna of sufficient length, the 
tuner will easily match transmitter out¬ 
puts from 80 through 10 meters. 

references 

1. John J. Shultz, "Random-Length Antenna 
Couplers," ham radio, January, 1970, page 32. 

2. Gregory P. Widin, "SWR Bridge," ham radio, 
October, 1971, page 55. 

3. E. L. Klein, W4BRS, "The Whole of the 
Doughnut," 73, June, 1967, page 6. 

ham radio 

* A-27 Phantom Antenna units, used, are priced 
at $2.95 plus shipping (3 pounds) from Fair 
Radio Sales Co., Post Box 1105, Lima, Ohio 
45802. 
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for the EXPERIMENTER! 

INTERNATIONAL EX CRYSTAL & EX KITS 

OSCILLATOR • RF MIXER • RF AMPLIFIER • POWER AMPLIFIER 



1. MXX-1 TRANSISTOR 
RF MIXER 

A single tuned circuit intended for 
signal conversion in the 3 to 170 
MHz range. Harmonics of the OX 
oscillator arc used for injection in 
the 60 to 170 MHz range Lo Kit 3 
to 20 MHz. Hi Kit 20 to 170 MHz 
(Specify when ordering) $3.50 


2. SAX-1 TRANSISTOR 
RF AMP 

A small signal amplifier to drive 
MXX-1 mixer. Single tuned Input 
and link output Lo Kit 3 to 20 
MHz. Hi Kit 20 to 170 MHz 
(Specify when ordering) $3.50 


3. PAX-1 TRANSISTOR 
RF POWER AMP 

A single tuned output amplifier 
designed to follow the OX oscil¬ 
lator Outputs up to 200 mw. 
depending on tho frequency and 
voltage Amplifier can be ampli¬ 
tude modulated Frequency 3.000 
lo 30.000 KHz $3.75 



4. BAX-1 BROADBAND 
AMP 

Genoral purpose unit which may 
be usod ns a tuned or untuned 
amplifier in RF and audio appli¬ 
cations 20 Hz to 150 MHz Pro¬ 
vides 6 to 30 db gain. Ideal for 
SWL Experimenter or 
Amateur $3.75 


5. OX OSCILLATOR 
Crystal controlled transistor type. 
Lo Kit 3.000 to 19.999 KHz. Hi Kit 
20.000 to 60 000 KHz. (Specify 
when ordering) $2.95 


6. TYPE EX CRYSTAL 

Available from 3.000 to 60.000 KHz. 
Supplied only in HC 6/U holder 
Calibration is * .02% when oper¬ 
ated in International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 


for the COMMERCIAL user. 


INTERNATIONAL 
PRECISION RADIO CRYSTALS 


International Crystals are available from 70 KHz 
to 160 MHz in a wide variety of holders. A 

Crystals for use in military equipment can be v 
supplied to meet specifications MIL-C-3098E. i 

CRYSTAL (GP) for “General Purpose ' U 

TYPES: applications 

(CS) for “Commercial Standard" 

(HA) for “High Accuracy" close tem¬ 
perature tolerance requirements 



write for 
CATALOG 


INTERNATIONAL 

CRYSTAL MFC. CO., INC. 

IO NO Ul • OKI A CITY. OKtA JJ.OJ 


More Details? CHECK-OFF Page 110 
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four-band 

high-frequency 

windom antenna 


The rebirth of 
the Windom antenna — 
a high performance 
multiband antenna 
popular in 
the 1930s 


Do you have antenna space limitations? 
Can't swing a rotary beam? Need a good 
field-day antenna? Then the old standby, 
the Windom antenna, may be your an¬ 
swer. It offers four-band operation with a 
single feedline, and in most cases does not 
require an antenna tuner. 

It's odd how ideas crop up in ham 
radio and then fade into oblivion. The 
Windom is a good, simple, multiband 
antenna system that is unheard of among 
today's hams. So, let's revive it and 
simplify the feed system. (This will be old 
hat to you if you remember when you 
weren't one of the boys on 75 meters 
unless you had an RME-45 receiver and a 
Windom antenna.) 

theory of operation 

If the impedances present along the 
length of a half-wave dipole in free space 
are plotted, the values vary from about 
3600 ohms at the ends to 72 ohms at the 
center. Fig. 1 is a plot of antenna 
impedance versus length along a dipole. 
The center impedance of 72 ohms, cou¬ 
pled with the ease of using coaxial cable, 
has given rise to the extensive use of 
low-impedance feedlines and single-band 
dipoles. Today, open-wire feeders and 
other than 50- or 72-ohm coaxial feed¬ 
lines are rare. 

However, one way of feeding a dipole 
with open wire-line is to tap the antenna 
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equidistant from the center to match the 
feedline impedance. Fig. 2 illustrates a 
method of matching 600-ohm line to a 
dipole. Note that the dipole does not 
have to be split into two parts with an 
insulator. This is called the delta match 
and is used extensively by vhf enthusiasts 
for matching stacked arrays. 

preplanning 

Lets calculate the length required for a 
four-band antenna. Since the highest fre¬ 
quency band, ten meters, will be the most 
sensitive to antenna length, overall anten¬ 
na length must be some multiple of a 
half-wavelength at ten meters. From the 
handbook formula for long-wire antennas 


length in feet = 


492 (N - 0.05) 
frequency (MHz) 


where N is number of half waves. 

For an antenna nine half-wavelengths 
long at 28.9 MHz, the length is slightly 
more than 152 feet. This is a bit long for 
80-meter operation. Plugging in eight half 
waves and turning the crank gives 



fig. 2. Classic single band antenna uses an 
open-wire feedline and a delta match. No center 
insulator is required. 


135.342 feet. This looks good. Round the 
length off to 136 feet. 

Now, using the formula for a half-wave 
dipole, and working backwards to find 
resonant frequency 


'MHz 


492 

length 


492 

136 


3.617 MHz 


This looks good. The 80- and 75-meter 
bandedge mismatch will be a small per¬ 
centage of antenna length. 



fig. 1. Plot of input impedance along a half-wave antenna in free space. 


january 1974 E(3 63 




LENGTH (FEET) 

fig. 3. Impedance along a 136-foot antenna on 80, 40, 20 and 10 meters. Approximately 45 feet 
from one end of the antenna the impedance plots cross at 270 ohms — providing a fairly good match 
to 300-ohm feedline. 


If the impedances present along this 
136-foot antenna are plotted for the 80, 
40, 20, and 10-meter bands, at a point 45 
feet from one end, all four band plots 
cross at about 270 ohms (see fig. 3). If 
the antenna wire is broken at this point 
and the two wires are fed with 300-ohm 
twinlead, a fairly good match will be 
obtained for all four bands. In practice, 
certain lengths of feedline have been 


found to be preferred for easier transmit¬ 
ter loading. These lengths are multiples of 
44 feet. 

The advantages of both types of feed¬ 
line, coax and twinlead, can be achieved 
by combining the optimum length of 
44-feet of 300-ohm twinlead with a balun 
to match 75-ohm coax. A random length 
of coax can then be run to the hamshack 
as shown in fig. 4. 



fig. 4. Windom antenna for four amateur bands uses 300-ohm twinlead, a 4:1 balun and 75-ohm 
coax to the transmitter. 
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construction 

After obtaining 140-feet of number-12 
Copperweld antenna wire, three egg insu¬ 
lators and 50-feet of 300-ohm twinlead, 
you are ready to proceed. Using the 
dimensions shown in fig. 4, install the 
three insulators. The distances shown are 
between insulators. Attach the pre¬ 
measured 44-feet of 300-ohm twinlead 
(or multiples thereof) between the feed- 
point insulator and the balun. Install the 
antenna as high and as in the clear as 
possible. 

Route the 300-ohm feedline away 
from the feedpoint at a 90-degree angle 
for as far as possible. The balun should be 
waterproofed if it is exposed to the 
weather. One method is to completely 
wrap it with Scotch Brand vinyl tape of 
the type used by electricians and carried 
by most hardware stores. 

There are several good commercial 
broadband baluns on the market that can 
be used, as well as toroidal kits for 
assembling a kilowatt unit in a small 
Minibox. The ARRL Handbook provides 
construction details for an easily made 
toroid balun. 

There is one note of caution that 
applies to any multiband antenna system. 
Any harmonics generated on the lower 
bands will be efficiently radiated by this 
antenna. A conventional antenna tuner 
can be substituted for the balun, or used 
at the transmitter end of the coax to 
eliminate harmonics reaching the anten¬ 
na. However, the use of an antenna tuner 
defeats the basic simplicity of the balun- 
to-coax feed system with its automatic 
bandchanging and no tuning to fuss with. 
Several excellent antenna tuners have 
been described in the amateur 
magazines. 1 r 2 - 3 


references 

1. Ed Noll. W3FQJ, "Antenna Tuners," ham 
radio, December, 1972, page 58. 

2. Gregory Widin, WB2ZSH, "Medium Power 
Toroidal Antenna Tuner," ham radio. January, 
1974, page 58. 

3. Ed Marriner, W6BLZ, "Match Box Antenna 
Tuner," 73. September, 1966, page 38. 
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All Mobile Antennas are NOT alike. 

Larsen 
Antennas' 
with 
exclusive 

Kulrod: 

let you 

HEAR the difference! 



Mobile Antennas should be judged on the 
basis of ruggedness, ease of installation 
and performance . . . mostly performance. 
Larsen Kulrod Antennas are "solid" on all 
scores. They have a low, low silhouette for 
best appearance and minimum wind drag. 
Hi-impact epoxy base construction assures 
rugged long life. The Larsen mount gives 
you metal to metal contact, has only 3 
simple parts and goes on fast and easily. 

And performance! Larsen Antennas for 
the 144-148 MHz range deliver a full 3 db 
gain over a 1/4 wave whip. V.S.W.R. is less 
than 1.3 to 1. The exclusive Larsen Kulrod 
assures you no loss of RF through heat. 
Handles full 150 watts. 

It all adds up to superior performance .. 
just one of many reasons why Larsen An¬ 
tennas are the fastest growing line in the 
commercial field in both the U.S. and Cana¬ 
da. Available as antennas only or complete 
with mounting hardware coax and plug. 
Write today for fact sheet and prices. 


Sold with a full money back guarantee. 
You hear better or it costs you nothing! 


Needa BETTER 450 MHz Antenna? 

Get the Larsen 5 db gain Phased Collinear. 
Same rugged construction and reliability 
as the 2 meter Larsen Antennas including 
exclusive Kulrod. Write for full fact sheet. 

//,- *\\ ® Kulrod . . . 

/, / a trademark of Larsen Electronics 

I M 

Larsen Antennas 

1161 N.E. 50th Ave. • Vancouver, WA 98665 
Phone: 206/695-5383 
For fastest mail service address: 

P.O. Box 1686 - Vancouver, WA 98663 
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spurious causes 


While intruder-watching, and doing 
associated Official Observer work when 
an unusual signal turns out to be amateur 
rather than an intruder, much is learned 
about the causes of troubles. 

Recently, there have been noted many 
cases of key chirps or clicks spaced many 
kilohertz from the normal signal. Some¬ 
times it is noise, which may be keyed 
normally or back-keyed, or voice peaks in 
phase with the desired signal. Several 
hams have found tubes to be the cause, 
though plugging the offending tube back 
in the same socket may not again give 
trouble. 

It has been suggested that this may be 
the result of generation of spurious fre¬ 
quencies due to a temporarily corroded 
tube pin or socket contact, which is 
self-cleaned by removing the tube and 
plugging it in again. 

Therefore, it is suggested that all tubes 
in transmitters and receivers, particularly 
those associated with the generation of 
the transmitted signal, periodically be 
wiggled or even pulled out and plugged 
back in. It would seem that this could be 
done several times a year, to keep con¬ 
tacts clean, so that some screen or sup¬ 
pressor does not lose its voltage or its rf 
ground connection. 

Bill Conklin, K6KA 

line voltage monitor 

It should be of interest to most hams 
to know the deviation from normal line 
voltage available at any time in their 
shack. Several line voltage monitors have 
been described, but these generally have 


been complicated by incorporating fea¬ 
tures that are not necessarily required. 
Self-calibration, for instance, requires a 
significant increase in the number of 
components as well as requiring high-cost, 
precision items. 

The expanded scale-line voltage moni¬ 
tor I have built reduces the number of 
components significantly and does not 
compromise the accuracy to any great 
extent. As indicated by the schematic in 



fig. 1. Simple expanded-scale line-voltage moni¬ 
tor reads from 115 to 125 volts on a 1-mA 
meter. Calibration is discussed in the text. 


fig. 1, it consists of five active compo¬ 
nents, all of which were scrounged from 
my junk box. 

However, for the recently licensed 
ham who may not have accumulated any 
sort of junk box, the cost of new parts, 
including the Minibox, cord terminal 
strips, etc., is under $7.50 (half of which 
goes for the milliammeter). 

The whole circuit is mounted on ter¬ 
minal strips, so isolated from the chassis. 
Calibration was accomplished on a one¬ 
time basis using a Variac and a Simpson 
vom. With the Variac adjusted for 120 
volts ac, the potentiometer was adjusted 
to give a mid-scale reading. The voltage 
was varied to 115 volts ac and 125 volts 
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ac and the meter indication went to 
either end of the scale. 

Intermediate points at 1-volt intervals 
were marked on the face of the meter for 
instant reference. Although a trace of 
non-linearity was detected on the high 
side the line-voltage monitor tracked 
remarkedly well to within a few percent. 

Finally, if it is desired to obtain a 
larger variation (i.e., plus or minus 10 
volts or some other value) a lower value 
zener, 140 volts or lower, may be substi¬ 
tuted. 

Alfred J. Parker, WA8VFK 

two-meter 
power amplifier 

TRW Semiconductors has announced 
the first in a series of reasonably priced, 
npn power transistors designed specifical¬ 
ly for amateur radio equipment. The first 
transistor in the series, the PT5757, pro¬ 
vides 10-watts output at 150 MFIzwitha 
12.5-volt power supply and is designed 
for operation on the 2-meter amateur 
band. A single PT5757 will boost the 
1-watt output of a 2-meter rig to 10 
watts. A simple circuit is shown in fig. 2. 

The PT5757 can also be amplitude 


single quantities, and is available from 
any TRW distributor or from Ham Radio 
Center, 8342 Olive Boulevard, St. Louis, 
Missouri 63132. 

Jim Fisk, W1DTY 

ic lead former 

In making layouts for printed-circuit 
boards and in using breadboard circuits, 
difficulty has been encountered in con¬ 
necting TO-5 can leads. Since the stan¬ 
dard dual-inline-pack (DIP) configuration 
is very convenient for these applications, 
I decided to use this configuration for all 
ICs. 

To accomplish the above, a lead 
former was constructed by drilling two 
rows of holes, 0.3 inch apart, with holes 
spaced on 0.1 inch centers in a piece of 
scrap printed circuit board stock. To use 
the lead former, the IC leads are inserted 
in appropriate holes, the IC pressed 
down, and the leads trimmed on the 
reverse side of the former. 

In some applications, it is more con¬ 
venient to use alternate holes (0.2 inch 
spacing) to provide additional spacing for 
an 8-lead IC such as the CA3028A. With 
this spacing, an 8-lead IC fits a standard 



fig. 2. 1 0-watt 144-MHz power amplifier using the new TRW PT5757 transistor. LI is 4 turns no. 20 
enamelled, 3/32” ID; L2 is 10 turns, no. 20 enamelled, 3/32” ID. Transformer T1 is a 4:1 
transmission-line transformer made from a 3” length of twisted pair, no. 20 enamelled wire. 


modulated to approximately 60% with¬ 
out damage. Ideal for mobile operation, 
the PT5757 has better than 70% collector 
efficiency at 10 watts and 12.5 volts. For 
hand-held rigs at reduced power, excel¬ 
lent performance can be obtained with 
collector voltages as low as 8 volts. Best 
of all, the PT5757 is priced at $10.00 in 


14-pin DIP socket. For further simplifica¬ 
tion, the unused leads of the IC may be 
clipped off near the can before con¬ 
nection. 

This simple device provides a means of 
forming TO-5 can leads for the experi¬ 
menter, simplifying his layouts. 

Bill Stauffer, W5ICV 
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comments 


receiver selectivity 

Dear HR: 

There have been articles over the 
years, and several recently, outlining the 
advantages and desirability of improving 
the front-end selectivity of the receiver. 
To see how a receiver of recent design 
checked in this respect, I checked out a 
Hammarlund HQ-215. This is a solid-state 
version of the Collins 75S receiver. Both 
have a 200-kHz bandpass i-f between the 
first and second mixers. The HQ-215 has 



fig. 1. Passband characteristics of the HQ-215. 
See K4ZZV's letter for operating conditions for 
curves 1 and 2. 

three tuned circuits ahead of the first 
mixer - the 75S only two. 

It can be seen from fig. 1 (curve 1) 
that there is quite a wide passband to the 
incoming signals as far back as the second 
mixer input where the signal was record¬ 
ed without age. This was taken with the 
original rf swamping resistors removed to 
help the selectivity as much as possible! 

Curve 2 was run with the i-f swamping 
resistors removed and everything peaked 
up for the band center. There are four 
tuned circuits in the HQ-215's first i-f. 


Nothing was changed in their intercoupl¬ 
ing. Quite an improvement in the selectiv¬ 
ity can be seen. 

The noise figure of the receiver was 
halved with the additional gain so the 
first rf tuned circuit was stepped down 
enough to restore the original noise figure 
which would also improve the front-end 
overload characteristics. It looks like the 
next project should be a vari-cap network 
ganged to the vfo to make full use of the 
improved first i-f selectivity. 

There are receivers that do tune the 
first i-f to their advantage. The Collins 
75A4 is a good example. Getting as much 
selectivity as close to the antenna as 
possible really makes for the ultimate in 
reception. If one wants to confine their 
operation to a few Hz as the fixed- 
channel stations do, or guard a special 
traffic net frequency, a crystal filter at 
the antenna input is just the thing to 
clean things up. Maybe some day a 
variable frequency filter will be developed 
that will do what a few coupled LC 
circuits cannot. 

There are trade-offs in receiver design 
though, and at least one solid-state re¬ 
ceiver uses a tube in the front-end to 
handle the strong signals. It should make 
the old timers happy to know that tubes 
are still being used in modern design. 

Wayne W. Cooper, K4ZZV 
Miami Shores, Florida 

code speed 

Dear HR: 

I certainly enjoyed VE2ZK's recent 
article on code speed, which mentioned 
that the FCC and ARRL use 50-bit words 
such as PARIS to establish the speed, and 
other government agencies use the 60-bit 
word CODEZ. 
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As a series of dots have equal "up- 
key" spaces between them, a string of 
dots is actually a number of dot cycles. 
Thus 25 dot cycles is the same as 50 
continuous bits. This might clarify the 
author's mention of dividing by 25 to get 
the speed. 

However, one of the most simple 
methods of determining speed without 
any mathematics is to merely send con¬ 
tinuous number one (1) characters. Count 
the number sent in 24 seconds and this is 
the wpm for 50-bit rate. For 60-bit rate, 
count the 1's sent in 20 seconds. You 
could also use a digital counter with an 
automatic keyer although some counters 
might give erroneous results on the pulsed 
output of the keyer. Divide the counter 
reading by 25 to indicate wpm. It should 
at least get you in the ballpark, and many 
amateurs own digital counters these days. 

The article was very interesting and it 
is the first time I can recall any author 
attempting to explain the 50- and 60-bit 
words and where they are used. 

Irv Hoff, W6FFC 
Los Altos Hills, California 

attenuation pads 

Dear HR: 

I found the comments by Mike Gold¬ 
stein, VE3GFN, on tuner overload mem¬ 
ory in ham notebook of the January, 
1973, issue, provoking. The problem I 
had was with converter overload when I 
was operating on 6 meters. Two other 
hams in my town who operated on 6 
meters lived within half a block of me, so 
the old tubes of the converter would 
really light up when either of them came 


T-pad in the circuit than without it. I 
attribute this to better impedance 
matching created by inserting the T-pad 
between the converter and receiver. The 
pad would not only be helpful for con¬ 
verter overload due to strong signals, but 
also to receiver overload caused by too 
much converter output. 

The Mallory RT-50 pad comes with 
knob, dial plate, mounting hardware and 
hook-up instructions, and can be ob¬ 
tained from many electronic stores and 
mail-order houses. If you have difficulty 
obtaining one, you can send $3.60 plus 
postage to Scott Electronic Supply Cor¬ 
poration, 4040 Adams Street, Lincoln, 
Nebraska 68504. 

James Worrest, K0HNQ 
Lincoln, Nebraska 


sporadic-E openings 

Dear HR: 

The article on predicting sporadic-E 
openings by Morrie Goldman in your 
October, 1972, issue is quite informative. 
In fact, its usefulness extends beyond the 
author's original purpose. Several times in 
the past I have been plagued with spuri¬ 
ous responses in my receiving equipment 
which were caused by the presence of 
nearby high-power paging transmitters. 
Your table 1 will be quite useful in 
chasing down these problems in the 
future. 

A second point which radio amateurs 
should find useful is the direct corres¬ 
pondence between table 2 and our ama¬ 
teur call areas. 


I wanted to attenuate incoming signals 
without changing the impedance of my 
receiving system. A T-pad is just the 
device to do that. The Mallory RT-50, a 
50-ohm pad, while designed for audio 
work, performed beautifully for me. As 
an experiment, I put it between my 
Heath Mohawk and the International 
Crystal converter and found that with the 
attenuation control set to zero, signals 
came in stronger on the Mohawk with the 


W0, K0 KA, KB 
W1, K1 KC, KD 
W2, K2 KE, KF 
W3, K3 KG, KH 
W4, K4 Kl, KJ 


W5, K5 KK, KL 
W6, K6 KM, KN 
W7, K7 KO, KP 
W8, K8 KQ, KR 
W9, K9 KS, KT 


This correspondence makes it unneces¬ 
sary to have to continually refer to the 
chart while monitoring a band opening. 

Lewis D. Collins, K4GGI 
Arlington, Massachusetts 
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motorola vhf-fm radio 
for amateurs 



Motorola, long a leader in two-way 
vhf-fm equipment, has now entered the 
amateur vhf-fm market through their 
subsidiary, Modar Electronics Inc., with 
the introduction of the new Metrum II 
two-meter vhf-fm radio. This radio, which 
covers the 144-148 MHz amateur band, is 
totally solid-state unit with a number of 
unique features. It is offered in 10- and 
25-watt versions, both switchable to 1 
watt. 

The modern, attractively styled line 
features a shadow bronze finish, 12- 
channel capability, the dependable Mo¬ 
torola microphone and field-proved cir¬ 
cuitry. It incorporates a rotary on/off 
volume control, a variable squelch con¬ 
trol, an illuminated control instrument 
panel, detent high-low power, detent re¬ 
peater input and two detent auxiliary 
switches for custom adaption by the 
radio operators. 
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With built-in antenna mismatch pro¬ 
tection, the Metrum II radio will continue 
functioning without damage to the unit 
even if the antenna is damaged, discon¬ 
nected or improperly connected. Reverse 
polarity protection provides added safe¬ 
guards against improper installation. 

A specially designed reversible control 
panel allows the radio to be mounted in 
almost any position while maintaining 
clear visibility of all controls. A universal 
mounting tray permits installation at vir¬ 
tually any location. Indirect, non-glare 
back lighting of the Metrum II control 
panel means all controls can be read 
easily. Optional accessories include ac 
power supply, quarter-wave whip anten¬ 
na, crystals, dimmer mod kit and rf 
indicator kit. 

Manufacturer’s suggested list prices for 
the 25-watt, 12-channel model and the 
10-watt, 12-channel model version are set 
at $499.95 and $399.95, respectively. 
For further information on the Metrum II 
fm amateur radio, write to Modar Elec¬ 
tronics, Inc., 2100 North Meacham Road, 
Schaumburg, Illinois 60172, or use 
check-off on page 110. 

fm modulation meter 



The ECM Corporation has announced 
the first commercially available fm modu¬ 
lation meter designed especially for the 
amateur. The ECM-5 covers all ham bands 
between 52 and 450 MHz, and features a 
peak reading meter. Deviation of any fm 
transmitter can be accurately adjusted 
between 5 kHz and 25 kHz in seconds, 
using voice or tone modulation. 


More Details? CHECK-OFF Page 110 


The ECM-5 fm modulation meter 
closely follows the circuits used in profes¬ 
sional equipment except that frequency is 
crystal controlled. This allowed ECM 
engineers to eliminate many expensive 
circuits needed only when frequency 
selection is vfo controlled. The net result 
was a tremendous reduction in price 
without sacrificing quality. The frequen¬ 
cy selecting crystals are the popular, 
subminiature, third-overtone type used in 
many of today's fm receivers. These 
crystals were chosen for their low price 
and availability. 

The peak reading meter has a special 
time-constant circuit that causes the 
needle to deflect upscale rapidly and 
downscale slowly. This allows the needle 
to follow voice peaks and increases the 
accuracy of readings when checking devi¬ 
ation using voice modulation. Other fea¬ 
tures include a builtin or external anten¬ 
na, all solid-state construction, battery 
powered by inexpensive AA pencells, and 
a battery condition indicator. 

The ECM-5 is priced at a low $75.00, 
less batteries and crystals. For more 
information, write ECM Corporation, 412 
North Weinbach Avenue, Evansville, Indi¬ 
ana 47711, or use check-off on page 110. 

multifrequency 

antennas 

An antenna farm in your own back¬ 
yard! That is what Don McVicar, 
VP7DX/VE2WW, has claimed to have 
developed in his new Mark IV, V and VIII 
multifrequency directional wire beams. 
Don has been experimenting many years 
with antennas and has developed an all¬ 
band antenna system which is economical, 
mechanically sound, inconspicuous and 
easy to install. It gives good gains with a 
low angle of radiation at moderate instal¬ 
lation heights. 

Electrically, the Mark IV antenna has a 
minimum theoretical forward gain over a 
reference dipole of about 5.5 dB. While 
this is encouraging, consistent forward 
gains of up to 3 S-units have been 
achieved on both transmission and recep- 



More Details? CHECK-OFF Page 110 
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FREQUENCY STANDARD 



Only 

$32.50 

(lets batteriesI 
POSTPAID USA 

• Precision crystal 

• Fully guaranteed 


• Markers at 100, SO, 25, 10 or 5 kHz se¬ 
lected by front panel switch. 

• Zero adjust sets to WWV. Exclusive circuit 
suppresses unwanted markers. 

• Compact rugged design. Attractive, com¬ 
pletely self contained. 

• Send for free brochure. 


tion. Don assumes that these low-angle 
gains are due to the sloping inverted-vee 
configuration. On 40 and 80 meters the 
front-to-back and front-to-side ratios are 
from 9 to 20 dB and deep pattern nulls 
are not evident. On 20, 15 and 10 meters 
the front-to-back and front-to-side ratios 
vary between 12 and 30 dB. The feed- 
point impedance is 52 ohms, power capa¬ 
city is 2-kW PEP and the antenna uses a 
single-line, all-band feed system. 

Mechanically the system consists of 
two or more sloping inverted-vee an¬ 
tennas, one-half or 3'/2-wavelengths long, 
fed at their apex through a unique rf 
switch which causes the elements to react 
parasitically on one another. The switch 
is built for heavy-duty outdoor use. The 
antenna wire (not supplied) can be 
number-14 or equivalent, and the system 
tends to be self guying. 


PALOMAR 


BOX 455, ESCONDIDO, CA 92025 


46 Element Multibeam 
For 432 MHz Band 

The ultimate UHF antenna for long dis¬ 
tance communication. #70/MBM 46 




Gain: 17.3 dB over Dipole 
Length: 104"; Width: 18" 

Weight: 6 Lbs [MLL 

Hor. Beamwidth ( 3 dB: 24*) im*mi 

Broadband — works over entire 
420 450 MH; Band 

70/MBM 46 $52.50 FOB 

VHP Communications Magazine 
1974 Subscription Rate $5.75 

Distributor 


l\ CUMMUNItAIIUNS 

EAST WEST 

915 N. MAIN ST. 53 ST. ANDREW 

JAMESTOWN. N. Y. 14701 RAPID CITY. S. D. 57701 


The rf switch may be installed on an 
existing rotator shaft beneath a Yagi or 
quad on any mast or tower such as an 
inexpensive 50-foot telescoping mast. For 
more information on this unique antenna 
system, write to World Wide Antennas, 
Box 467, Miami Springs, Florida 33166, 
or use check-off on page 110. 


triggered-sweep 
10 MHz oscilloscope 
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The new Eico Model TR-410 oscillo¬ 
scope claims to be the industry's lowest 
priced lab quality, wideband triggered- 
sweep oscilloscope. It is expressly de¬ 
signed for speedy precision servicing, lab 
work, production testing and vocational 
instruction with such advanced features 
as automatic sweep which locks with 
complex tv signals, 10-MHz bandwidth. 

More Derails? CHECK-OFF Page 110 





all solid-state design with protected fet 
input stage, and single dual probe to 
convert quickly from direct to 10:1 low 
capacitance operation. The instrument 
may be operated from a standard 120- 
volt line, low 100-volt or 220-230 volts — 
all 50/60 Hz. Included are three calibra¬ 
tion voltages, 2, 5 and 10. The horizontal 
and vertical dc balance controls are 
adjustable with a screwdriver from the 
front panel for convenience and accuracy. 
Included are vertical and horizontal selec¬ 
tion of ac or dc modes of amplification. 
The gate signal is available at a jack to 
enable the operator to synchronize other 
equipment to the trace displayed on 
scope. The astigmatism control is on the 
rear panel because once it has been set, 
readjustment is seldom, if ever, required. 
The removable sides, top and bottom 
provide easier and more accurate servicing 
and calibration. Standard bezel and bush¬ 
ings are provided for camera mounting. 

The new Eico model TR-410 oscillo¬ 
scope is priced at $379.95 and is available 
from your local Eico dealer. For more 
information, use check-off on page 110. 

voltage-controlled 

attenuators 

An economical series of three voltage 
controlled PIN diode attenuators cover 
the frequency range of 5-200 MHz for age 
or leveling or other closed loop applica¬ 
tions. Models VCA-1, 40 dB, 5-100 MHz; 
VCA-2, 30 dB, 5-100 MHz; VCA-3, 20 
dB, 5-200 MHz; are offered. Maximum 
insertion loss is 6 dB. Vswr varies from 
3.0 to less than 1.5:1, depending upon 
the attenuation setting. Rise and fall 
times of attenuation to specified values 
permit wideband modulation of rf signals. 
Units require up to 105 mA supply 
current and less than 5 mA control 
current. Positive or negative supply and 
control voltages may be specified. Con¬ 
nectors available include BNC, JCM (SMA 
compatible) and TNC. For more informa¬ 
tion, use check-off on page 110, or write 
to Radiation Devices Company, Post Box 
8450, Baltimore, Maryland 21234. 




Uses Standard 7447 Decoder- 
driver. Seven Segment Read¬ 
outs. All tested and guaran¬ 
teed. Specs included. Fit stan¬ 
dard 14 pin DIP socket. Full 
.335 inch high. Color, RED. 
Less Decimal $2.00 ppd. 

With Decimal $2.25 ppd. 

With Colon $2.50 ppd. 


Same unit only contains nu¬ 
meral 1 and plus and minus 
sign. $2.25 ppd. 


Gl Printed Circuit type 
bridge rectifiers. 

200 v PIV @ 1.5 A 
50(‘ ea or 3 for $1.25 
400 v PIV @ 1.5 A 
60<* ea or 3 for $1.75 


LED Pilot Lites. 

Full 3/16 inch Dia. 

4 for $1.00 ppd. 

JUMBO Seven Segment Readouts. Full .770 
inches high. RED. Uses 7447 Decoder-driver. 
Specs included. 

With Decimal point. $5.00 ppd. 

Same unit only numeral 1 and plus & minus 
sign. $5.00 ppd. 


NEW NEW NEW 

6 foot Koil-Cord with molded 
PL-55 plug. Very nice. 

75( 4 Each, 3 for $2.00 ppd. 

General Purpose Geranium Diodes. 

Similar to lN34a etc. 16 for $1.00 ppd. 

All Cathode banded. 100 for $5.00 ppd. 

Full leads. 1000 for $40.00 ppd. 




NEW 

Transformer — American Made — Fully shield¬ 
ed. 115 V Primary. Sec. — 24-0-24 @ 1 amp 
with tap at 6.3 volt for pilot light. 

Price — A low $2.90 each ppd. 


400 Volt PIV at 25 Amp. Bridge 
Rectifier. 

$4.00 ea. or 3 for $10.00 ppd. 



6.3 Volt 1 Amp Transformer. Fully Shielded 
$1.60 Each ppd. 


NEW 

JUST ARRIVED — Transformer, 115 VAC pri¬ 
mary, 18 volt, 5 amp ccs or 7 amp inter¬ 
mittent duty secondary $6.00 ea. ppd. 


NEW NEW 

TRANSFORMER. 115 volt pri¬ 
mary, 12 volt V 2 amp second¬ 
ary. $1.50 ppd. 



Featherweight TO-5 Heat Sinks 
2 for 25«* ppd. 


Major Brand 2N706 Transistors. 
_3 for $1.00 ppd. 



Miniature Terminal Strips. 
1" Long x y 2 n High. 3 
Term, plus Ground 
_ 20 for $1.00 ppd. 

SEND STAMP FOR BARGAIN LIST 
Pa. residents add 6% State sales tax 
ALL ITEMS PPD. USA 



m. uiein/cheflkef 

K3DPJ BOX 353-IRWIN, PA. 15642 


More Details? CHECK-OFF Page 110 
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CW FILTER 


N*w M*o*i CWt Mod*t Cwr-I-tt 2 M. Nil 

Ho*!!, to IIM Ri*«t* include *'4 M Wired i*kt*<] gu*'*r<t**d 

• • 00 pokiag* Pl*M* include Me DOttag* 

• 0*1 Rafor Sharp nl KItrll; from an, or lwiK«n*> 

• l • from at» ntgh akirt r*|*<tion 

• DiMttcalfi roOwco* ail background noraa 

• No audrbia ringing 

• No impodanco matching 

• Ultra modorn aettvo flllor doafgn nut iC a tor kup*r high portormaneo 

W» ha*o «hat »• think ■■ fho tinakt CW tutor araiiatxa an»wh*r* Tho 00 mj MMtom 
If oith itp «t**p Irdod kkulk ■•II Offer* fO« to pKk out Oh* irgnal and ouminato Oil 
othor QMU and ORN S.mpi, plug i nto fh* phono .*<» o* tonnoet if lo tho tpoaho* 
rorm-nalk o' an, rocoraor or t'*nk<*i«*r and trk« hoadphrmok amal' kpoakor or 
kpookar ampiit-or Botlc ,ot connoct if b««***n *••, audm ktag*« to toe* ad ran logo 
Of th* built m r*c*i**r audio ompliimr 

Build th* 3 rj CWf 3 PC card into row' r*c*ir*r or g*l th* k*it contained and r*adi 
lo wk* CWf JP« and plug m< 


specifications 

BANDWiOTh HO H/ tto Hi 180 Hi (Switch »*i*ttabi«> 

SKINT REJECTION At i**kt A0 db down t octa«* from c*nt*r li*qu*nc, tor 
80 Hi bandw-dth 
CENTER rntOutNCT 2S0 Hi 

INSERTION LOSS Non* T«uca gam t 2 at t«0 Hi BW t * « 110 »*; BW 2 4 
at >0 Hi 0W 

INDtVlOUAl STAGE Q 4 iminumi*« rmgmgi 
IMPEDANCE LEVELS No impodanc* matching r*qy>i*d 

POWER REQUIRED CWF 3 • .oltk 12 ma l to 30 *ollk if ma i CW> 3ft* 

ktondard 9 voH li*"k>ktor i*dio halla*, 

DIMENSIONS CWi 3 3 .3 PC board CWT 3B« 4 .« 1 4 .3 1 >*. 

ib>ack *>nki* kta*i lop *hita alummum botlom iubb*< ta*r> 


TRV Ihik lontaklK CW UH*» !• you don i ihrna it ■* th* b*kt *ou n*»* ***r uk*d 
aaa lor *uur money b*ck W« will ch**ifuii» r*'und Th*a* hll*it c*ir» a lull 
r»n* r*ar warrant, 



MFJ ENTERPRISES 

P O Boa 494 A. Miimuppi Slat* MS 392S2 


FREE CATALOG 

CRAMMED WITH GO V T SURPLUS 
ELECTRONIC GEAR I'.'LIUAM-TTO 


•041 RADIO RECEIVER 

200 500 Kc & 15 18 Me 8 Tub* 

6 Band Communications Receiver E »cel 
lent Used, with tubes end 
Checked out 


Dynemotor 

{SSleloI 





IC M3 FM RECEIVER 

Converted for 35-50 mHz. 10 preset pushbutton 
channels or manual tuning Complete with 10 

tubes, checked out. like new. $36 50 

AC Power Supply. New $14 95 

DM 34 12V Power Supply. New $ 4 45 

DM 36 24V Power Supply. Ekc. Used $ 2 25 

Technical Manual . $ 2 50 

of 10 tubes for BC 603 Receiver . $ 5 95 



VO 34 A COO< KIVU Mlt-COn*winwd, ouionotu , 

r*produc*t cod* practice i-gnoli ko» popw Npr 
J to I? WPM Ik/■ It-m ipwok*r bond «•* *'<k t*ch 
monuol. tok*up >**l ond AC Itn* cord (MAil C/il 
Cod* proctii* 'op*i tor obo.a F.U.«. 



•C 1206 C RECIIVIR Aircraft beacon km- 

c*iv*r 200 N> 400 kc . Operai*i tram ?4V DC l.lA. 
Cohlmuout Ming, wo I conNol on-dll twitch and 
phon* lock. Very Ufttrli**. Compact. » i 

Compl*t* with luboi, NfW. [$11.50| 


m 


APN 1 FM TRANSCEIVER 40&500 Me. $9.95 
R4/ARR 2 RECEIVER It TUBE. NEW. S8.95 


G&G RADIO ELECTRONICS COMPANY 

45-47 Warren St. (Dept H D) New York, N Y. 10007 212-267-4605 

HUMS » OR hrr 2s dr*o».r. ».tn .I.dr. oiii'ir tOO m irrt.iM,nwr 
• n lull MINIMUM ONOt « tS OO kitinl Ik pr.ur ulr anfl pntr l*f"H 


low-noise 
432-MHz preamps 



As part of an expanding line of quality 
vhf/uhf products, Janel Labs has an¬ 
nounced a series of 432-MHz preamps. 
Four models are available, offering low 
noise figures in a choice of two price 
ranges, each having the option of an ac 
power supply. Models without power 
supply (432PA and 432PC) have a com¬ 
pact sheet aluminum enclosure while 
those with power supply (indicated by 
the suffix -1) feature a rugged cast- 
aluminum case. 

The gain of all models is an ample 20 
dB. The 3-dB bandwidth is about 20 
MHz. Stock units can be supplied for any 
center frequency between 420 and 470 
MHz. Other frequencies are available on 
special order. 

The basic circuit is a two-stage ampli¬ 
fier. This uses a KMC bipolar transistor 
first stage and a 3N159 dual-gate mosfet 
second stage. The 432PA uses a K2073 
first stage to produce an outstandingly 
sensitive 3.5-dB noise figure. The 432PC 
uses the new K6007 to achieve an ex¬ 
tremely sensitive 1.5- to 2.0-dB noise 
figure. The low cost 432PA and 432PA-1 
are expected to see wide use for 450-MHz 
fm as well as for general purpose applica¬ 
tions such as DX, ATV, and OSCAR. 

The 432PC and 432PC-1 meet the 
needs of the most demanding applications 
such as moonbounce and weak-signal CW 
work. Prices range from S29.95 for 
432PA to S94.95 for the 432PC-1. All are 
postpaid and guaranteed. For more in¬ 
formation, write to Janel Laboratories, 
Box 112, Succasunna, New Jersey 07876, 
or use check-off on page 110. 
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rf directional couplers 



RF Power Labs have introduced a new 
line of low-cost miniature wideband rf 
bidirectional couplers which should be 
very useful to amateurs who build their 
own high-frequency and vhf equipment. 
These versatile couplers can be used for 
power sampling for waveform monitoring 
and power level checkpoints, for load 
impedance and vswr measurements, and 
for direct readout of forward and re¬ 
flected power over wide frequency ranges 
with excellent accuracy. Units are avail¬ 
able in both dual-inline packages and flat 
pak configurations, and are capable of 
handling rf power levels up to 3 watts 
over their specified bandwidth. 

Four models of the bi-directional 
coupler are available: the DC-14/14A, 
covering 2 to 300 MHz; the DC-14B/14C, 
covering 1 to 300 MHz; the DC-14D, 
covering 500 kHz to 100 MHz; and the 
DC-14E, covering 50 kHz to 100 MHz. 
Prices in small quantities range from 
$13.90 to S15.90 each. For more infor¬ 
mation, write to R.F. Power Labs, Inc., 
92 - 104th Ave. N.E., Suite 103, Bellevue, 
Washington 98004, or use check-off on 
page 110. 

digital catalog 

ES Enterprises has announced the 
availability of a new 6-page catalog that 
describes their total line of digital 
products. Standard products include low 
cost programming instruments and con¬ 
trols, timers, clocks, counting and 
measuring devices. Also included is a 
complete listing of their modular display 
units for custom digital instrumentation 


NEW 

RINGO 

RANGER 

for Amateur FM 

Get extended range 
with this exciting new 
antenna. A one eighth 
wave phasing stub and 
three half waves in 
phase combine to con¬ 
centrate your signal at 
the horizon where it 
can do you the most 
good. 

6.3 dB Gain over % 
wave whip 

4.5 dB Gain over y 2 
wave dipole 

ARX-2 146-148 MHz 

$22.50 

ARX-450 435-450 MHz 
$22.50 

ARX-220 220-225 MHz 
$22.50 

Extend your present 
AR-2 Ringo with this 
RANGER KIT. Simple in¬ 
stallation. 


IN STOCK AT 

YOUR LOCAL DISTRIBUTOR 


r ushs\\ 



* 

f 




II 


ARX-2 K .$8.95 



CORPORATION 


MANCHESU* N h C3 103 
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6T-HR2 



Hi 1 


6 frequency crystal deck 
Improved circuit board, layout 
and foil. 

INCREASES THE REGENCY HR-2 OR HR-2A RADIOS 
TRANSMIT CAPABILITY TO SIX ADDITIONAL FRE¬ 
QUENCIES. NO MAJOR CHANGE HAS TO BE MADE TO 
THE RADIO WHEN INSTALLING THE 6T-HR2 DECK 


KIT 


$ 9.95 


WIRED 


$13.95 


HF144U MOS FET PREAMP 

OUR FAMOUS 2-METER PRE-AMP STILL OUTSTANDING 
IN THE HIGH BAND PRE AMP FIELD GIVES 17dB OF 
AMPLIFICATION WITH ONLY 3dB OF NOISE INSERTION 


KIT 


$11.95 


WIRED 


$17.95 



SCAN-2 


with search back 


DECKS MOUNTS IN HR-2 WITH OUT ANY MAJOR MOD¬ 
IFICATION TO THE RADIO. GIVES USER A SCANNING 
TYPE RADIO AT A FRACTION OF THE COST. INCORPOR¬ 
ATES "SEARCH BACK' A NEW AND EXCITING FEA- 
TURE TO SCANNING TYPE OPERATION. 


WIRED ONLY 


$19.95 


<?Lo. 


Top*to FM Confflvnxaiiom wnd UmIiomo 
175 Jodtaon, Top#ko KS 6660] • 733 7500 o> 7343 




WRITE FOR 
FREE 1974 
CATALOGUE 



For 

FREQ. 

STABILITY 


Depend on JAN Crystals. 
Our large stock of quarlz 
crystal materials and components assures Fast 
Delivery from us. 

CRYSTAL SPECIALS 

2-METER FM lor most Transceivers ea S3 75 
144-148 MHz — .0025 Tol 
Frequency Standards 

100 KHz (HC 13/ U) 4 50 

1000 KHz (HC 6/U) 4 50 

Almost all CB Sets. Tr. or Rec 2.50 

(CB Synthesizer Crystal on request) 

Any Amateur Band in FT-243 I SO 

(80-meter. S3 00 - 160-meter not avail ) 4 *°r 5.00 
For 1st class mail, add 20c per cryslal For 
Airmail, add 25e. Send check or money order. 
No dealers, please. 



Division ot Bob Whan 
& Son Electronics. Inc 
2400 Crystal Drive 
Ft. Myers. Florida 
33901 
All Phones 
(813) 936-2397 


Send 10c lor new catalog with 12 oscillator 
circuits and lists ol frequencies in stock 


arid a section outlining their digital clock, 
multimeter and frequency counter kits. 

The catalog contains descriptions of 
basic features, custom capability, stan¬ 
dard options and warranty information. A 
price list and ordering instructions accom¬ 
pany the catalog. For a copy of the 
catalog, write to ES Enterprises, 10418 
La Cienega Boulevard, Inglewood, Calif- 
fornia 90304, or use check off on page 
110 . 

general-coverage 

receiver 



Up to ten crystal-tuned frequencies 
can be preselected for drift-free auto¬ 
matic tuning on the latest high-quality 
general-purpose communications receiver 
from the British firm of Eddystone. The 
Model 1001 receiver has the unusual 
feature of a rechargeable internal power 
supply, consisting of a nickel-cadmium 
cell, which serves as a temporary standby 
in case of main circuit failure. The set will 
also work off an external 12V dc battery 
supply. 

Covering frequencies from 550 kHz to 
30 MHz, the set incorporates automatic 
gain control, wide/narrow selectivity con¬ 
trol, carrier-level meter and both coarse 
and fine tuning knobs. 

Frequency calibrations for tuning are 
marked on a horizontal scale drum which 
splits the 550-kHz to 30-MHz range into 
five bands. The scale display is about 
6-1/2" long; a secondary scale below the 
main calibration can be used in conjunc¬ 
tion with a vernier dial to provide a useful 
logging facility. Dial illumination can be 
switched on and off. 

Aimed at the serious radio amateur, 
short-wave listener and DXer, the Model 
1001 is designed to the most stringent 
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professional specifications, and incor¬ 
porates a variety of solid-state devices 
including integrated circuits and field- 
effect transistors. It drives its own pair of 
miniature speakers, and has output facili¬ 
ties for headphones, external speaker and 
tape-recorder. Price of the Model 1001 is 
about $900 delivered, including duty and 
taxes. The North American distributor 
will welcome inquiries from U.S. cus¬ 
tomers and prospective dealers. Write to 
Conway Electronic Enterprises Ltd., (Mr. 
J.W. Cave, General Sales Manager) 88/90 
Arrow Road, Weston, Ontario, Canada, or 
use check-off on page 110. 

radio transmitter 
principles and projects 

Amateur radio operators, communica¬ 
tions technicians and transmitter experi¬ 
menters will profit from this new and 
completely up-to-date book by Ed Noll, 
W3FQJ. Devoted entirely to the subject 
of radio transmitters, this book also is 
perfect for those studying for the various 
grades of amateur or commercial FCC 
license examinations. 

The first three chapters contain infor¬ 
mation on electron devices — the fet, 
bipolar transistor and the vacuum tube. 
Different modes of modulation — CW, 
a-m, fm and ssb — are discussed in other 
sections. Chapter 4 describes hybrid 
transmitter circuits using tubes and tran¬ 
sistors. Double-sideband and single-side- 
band generation and circuits are covered 
in Chapter 5. There is a chapter on linear 
amplifiers and mixers; another explains 
integrated circuits. The final three chap¬ 
ters cover vhf circuits, frequency modula¬ 
tion and transmitter testing. 

Each chapter begins with basic princi¬ 
ples and advances to more detailed infor¬ 
mation. The projects are based on the 
basic principles and are designed to fur¬ 
ther the reader's understanding through 
actual experience. They also provide the 
radio amateur with complete plans to 
build his own gear. 320 pages, $6.95 
(softbound). Order from Comtec Books, 
Greenville, New Hampshire 03048. 


NURMI ELECTRONIC SUPPLY 

Dei lartmcnts ] 

1727 Donna Road West Palm Beach, Florida 33401 
PHONE - (305) 686 8553 


HEP 170’s 


THE "DO EVERYTHING” 2V, AMP, 1000 VOLT DIODE 

Motorola o catching up on the backlog and we've got thousands 
ot them hack in stock 10/S3.00 100-'S25 00 



40673’S 


THE MOST POPULAR DUAL GATE PROTECTED MOS FET 

around Good to over 400 MHZ We got'm and you get 'em 
for only 5/S6.D0 

■ POTTER BRUMFIELD 
MINI CAP RELAY 

|f| Only S2.00 each 3'S5.50 Mix oi Match. 

Measures only \ x 1 x 1 Plastic cased. Like KNP type. 
For pc board or socket, 14 lugs 1 8/32 stud too 1 Both 4PDT 
All ceramic construction. 3 amps, contacts. For if ant, 
switching, Wt 1 o/. Wheteevei space is pi ime, you need a 
"nnni cap" relay 

115 VAC 60 cps 
24 VDC . 


RG - 174/U 


WE WENT THROUGH 20 MILES OF IT LAST TIME' 
We are authorized Bolden Distributors and new shipments 
have come in from the factory. Split a 500' spool with a friend 
and save SSSSS 


BELDEN NO 8211 


100' S4 80 500' SI7 85 


LED Readouts 



SIZE COLOR DECIMAL EACH SPECIAL 
OPCOA SLA 1 33 Red Yes 2 9b 4/S11 

OPCOASLA1IC 33 Green Yes 4.95 4 S16 

OPCOA SLA JH JO Red Yes 7 95 4 S?8 

All use /447 Olivers Specs included. 

RF POWER TRANSISTORS 

We did it again All brand new with standard markings and 


e did K ai 

lain All brand 

new with stjndari 

nst were 

manufactured t 

Ins year A major 

upped his 

RF power bn 

e arid we bought 

2 N 5589 

3 Watts Out 

S 3 50 

2 N 5590 

10 Watts Out 

0 DO 

2N5591 

25 Watts Out 

12 00 

2 N 6080 

4 Watts Out 

5 00 

2N6081 

15 Watts Out 

7 50 

2N6082 

25 Watts Out 

10 00 

2N6083 

3(7 Waffs Out 

12 00 

2N6084 

40 Waffs Out 

15 00 

All are Si 

hum NPN and 

power output rate 

1 76 MHZ 

Hur r v sum*’ uu. 

anfitles are 1 muted 


KEYSTONE PERF 
BOARD 

Cj HI fll iv, | | HU V 
I’n.l Hn.n it .) (M" Hi/I I. 


“O o'$" •> oi 

O 0 0-00 

o o o o o' 
O O <> o o 


423? 1/xb 

COPPE H CLAD ONE SIDE 

4238 2 x 4' 

4239 ?xl) 

4740 4 x b 

4241 1 7 x l> 

_WE GUARANTEE WHAT WE SELL!' 

We ship UPS whenever possible Givi- add re 

enough lor postage, excess refunded cash Fiona 
include 4% Tex. 
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THE FM PEOPLE 
DO IT AGAIN!!! 
...JUST FOR YOU! 


GENERAL 


ELECTRIC 


VOICE COMMANDER III 


• PORTABLE 

FM TRANSCEIVER 

• ALL SOLID STATE 

• 1 WATT OUTPUT 

• CONVERTIBLE 

TO 2 METERS 

- INCLUDES - 

Rechargeable Battery 
Pack. Proper Charger 
(While they last) 


I I 



$98 


00 


Shipping 



WE’RE SURE YOU'VE SEEN THESE UNITS ADVERTISED ELSE¬ 
WHERE FOR UP TO $60 MORE. AT SUCH A MONEY SAVING 
PRICE SUPPLIES WON’T LAST FOREVER . . . DON’T DELAY 
. . . CALL OR WRITE NOW FOR THE BEST DEAL POSSIBLE 
ON THE VC III OR ANY OTHER FM NEED. 


SPECTRONICS 

1009 GARFIELD STREET 
DEPT. H-U 

OAK PARK. ILL. 60304 
(312) 848-6778 
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SHOPPED AT THE 
FM SUPERMARKET 
LATELY? 


g 



IF YOU HAVE . . . YOU KNOW HOW CONVENIENT 
ONE-STOP SHOPPING CAN BE! 

WHETHER YOU NEED A COMPLETE EM STATION OR ACCESSORIES TO IMPROVE YOUR 
PRESENT STATION AT THE FM SUPERMARKET YOU CAN CHOOSE FROM ALL OF THE 
MAJOR MANUFACTURERS ABOVE . AND MORE. TRULY ONE STOP FM SHOPPING 
WHY CHASE ALL OVER THE COUNTRYSIDE LOOKING FOR THE GEAR YOU NEED?? WHEN 
WITH ONE PHONE CALL OR LETTER YOU CAN FIND THE BEST IN SERVICE. PRICE AND 
PRODUCT AT THE FM SUPERMARKET BROUGHT TO YOU BY "THE FM PEOPLE" . . . WHO 
ELSE??? 


TERMS OF SALE: Sales to licensed Radio Amateurs for use on Amateur freqs only. All 
prices FOB Oak Park. IL. Check with order, COD or you can charge to 
your BankAmencard or Master Charge. 

STORE HOURS: Mon.-Thurs. 9:30-6:00. Fri. 9:30 8:00. Sat. 9:30-3:00. Closed Sun 4 Holidays 

INQUIRIES WITHOUT ZIP CODE OR CALL ... NO ANSWER 



NEW 1974 CATALOG 
NOW BEING PREPARED 

SPECTRONICS 

1009 GARFIELD STREET 
DEPT. H-ll 

OAK PARK. ILL. 60304 
(312) 848-6778 


PLEASE SEND ME YOUR NEW 1974 
CATALOG WHEN IT IS AVAILABLE: 


ADDRESS 


AREA OF INTEREST 
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March 1968 (first issue) 

FEATURING: 5-band SSB exci- 
ter, IC-regulated power supply. 
Remotely-tuned 10-meter beam, 
Transistor curve tracer, Double- 
balanced mixers. 

May 1969 

FEATURING: Potpourri of in¬ 
tegrated-circuit applications, 
FM repeater receiver perform¬ 
ance, RTTY converter, 10 noise 
blanker. The ionospheric e- 
layer. 

August 1969 

FEATURING: Homebrew Para 
bolic Reflector, Solid-state Q- 
5er, Frequency calibrator with 
mos IC’s, New multiband quad 
antenna, Troubleshooting with 
a scope. 

September 1969 

FEATURING: FM techniques 

and practices, 1C power sup¬ 
plies, 1296-MHz varactor trip- 
ler, Tunable bandpass filters, 
Amateur microwave standards. 

October 1969 

FEATURING: Hot Carrier Di¬ 
odes, Low-cost linear IC’s, 
Diversity antennas, solid-state 
432-MHz exciter, Tropospheric- 
duct communications. 

November 1969 

FEATURING: Op Amps . . . 
theory, selection & application, 
WWV receiver, Multiband an¬ 
tenna, Electronic key, Six- 
meter collinear. 

August 1970 

FEATURING: High performance 
filter/preamplifier for vhf-uhf 
receivers, 100 MHz digital fre¬ 
quency scaler, Tunable audio 
cw filter, Stable solid-state vfo, 
Cubical-quad antenna design. 

October 1970 

FEATURING: An swr meter for 
accurate rf power measure¬ 
ments, Direct-conversion re¬ 
ceiver, 1C voltage regulators, 
432MHz converter, Introduction 
to thyristors. 


collector's 
, items i 


June 1971 

FEATURING: A practical ap 
proach to 432-MHz SSB, FM 
carrier-operated relay, Audio 
age systems, Practical IC's, 
Low-noise 1296-MHz preamp. 

June 1972 

FEATURING: 5 Band solid-state 
communications receiver, FM 
repeater control, SSTV synch 
generator, microwave experi¬ 
menting. 

August 1972 

FEATURING: Frequency synthe¬ 
sizer for Drake R-4, 2304 MHz 
preamp, audio filters, RTTY 
Monitor scope, mobile touch- 
tone. 

September 1972 

FEATURING: HF power ampli- 
fier pi-network design, HF log 
periodics, RTTY distortion, fre¬ 
quency scaler, repeater timers. 

October 1972 

FEATURING: 4 channel spec 
trum analyzer, HF frequency 
synthesizer, all-band dipole, 
160 meter vertical, multi-func¬ 
tion IC’s. 


December 1972 

FEATURING: Satellite commun¬ 
ications, UHF swr bridge, RTTY 
monitor, receiver, FM channel 
elements, helical mobile an¬ 
tenna. 


January 1973 

FEATURING: Matching net¬ 
works, digital readout VFO, fm 
repeater recoder, six-meter pre¬ 
amp, tuneable phase locked 
loop. 

February 1973 

FEATURING: Communications 

receiver design, rf speech clip¬ 
per, fm receiver scanner, Pies- 
sey SL600 integrated cricuits, 
solid-state noise blanker. 

March 1973 

FEATURING: Solid-state 80-me¬ 
ter transceiver, reciprocating- 
detector receiver, AFSK gener¬ 
ator, electronic keyers, mobile 
touch-tone. 

June 1973 

FEATURING: Digital RTTY auto¬ 
start, fm repeater installation, 
micropower receiver, broad¬ 
band amplifiers, logic oscil¬ 
lators. 

July 1973 

FEATURING: SSTV test gener¬ 
ator, carrier operated relay, 
VHF receiver, two-meter fre¬ 
quency synthesizer, antenna 
matching. 

September 1973 

FEATURING: 220 MHz fm pow- 
er amplifier, i-f sweep genera¬ 
tor, speech processor, fre¬ 
quency synthesizer, log-perio¬ 
dic antennas. 


October 1973 

FEATURING: Keyer with ran¬ 
dom access memory, AFSK 
keyer, touch-tone decoder, an¬ 
tenna matching, rf power me¬ 
ter, VHF pre-scaler. 

November 1973 

FEATURING: Low power trans¬ 
mitter for 20 meters, Motorola 
test set, RTTY tuning unit, ssb 
transceiver, DX antennas, re¬ 
peater-site calculators. 


There’s no place like a good collection of 
HAM RADIO back issues to find answers 
you're looking for. Go over the list above 
and find the ones you need. 


radio 


Just 85£ each ppd. worldwide. 

Enclosed is for 

the issues I have checked. 


State.. Zip .. 


See page 106 for Ham Radio Binders 

□ March 1968 (first issue) 


□ May 1969 

□ August 1969 


□ October 1972 

□ December 1972 


□ September 1969 □ January 1973 

□ October 1969 □ February 1973 

□ November 1969 □ March 1973 


□ August 1970 


□ June 1973 


□ October 1970 □ July 1973 


□ June 1971 

□ June 1972 

□ August 1972 

□ September 1972 


□ September 1973 

□ October 1973 

□ November 1973 
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NEW- 2 METER 
POWER BOOSTER 

110 WATTS PLUS WITH YOUR CLEGG 27 
80 WATTS PLUS WITH YOUR REGENCY 



PA-110/30 - i . . . j, 


.. . . I . * / l 

' ' / 


$149.95 WIRED / 

& tested i 


SOLID STATE 

24 AMP REGULATED SUPPLY 





V. 

% 


COMPLETE KIT LESS COVER (CHASSIS INCLUDED) 
ONLY $69.95 

ALSO AVAILABLE PS-3 CARD ONLY — $8.95 

COMING ATTRACTIONS 


2 METER 


WELL UNDER $100.00 

EARLY NEXT YEAR 


HF ENGINEERING 

— DIV. OF BROWNIAN ELECT. CORP. — 

320 WATER ST. POB 1921 BINGHAMTON, N.Y. 13902 607-723-9574 
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• 10 HZ to 65 MHZ range 

• Full six digit readout (L.E.D.) 

• Sensitive front end (LESS THAN 10 MV.) 

• Only $199 

FEATURES 

• High capacity rechargeable Ni Cd batteries 

• Crystal controlled time base (can be field calibrated) 

• Convenient 3-position range select switch allows: 

1. Readout always in MHZ. 

2. Eight digit resolution by range selection 

3. Direct reading pre-scalar operation to 999.999 MHZ. 

• "Battery save" switch for spot checks 

• Less than 5 watts power consumption (5 volts @ 0.9 
AMPS) 

• Dimension 6" x 3.5" x 2.3" 

• TTL input for use with pre scalar 

• Can be operated on internal or external power, with 
trickle charge and full charge positions 

• Sample control lets operator determine how often the 
readout is updated. Can "hold" present count without 
being updated 


Mail orders directly to: 
Great American Miniatures, 
Inc. 

P. O. Box 10990 
Midwest City, Okla. 73110 

Model C-65 Freq. counter $199. 00 
Battery charger 8. 00 

Battery charger & eliminator 18. 00 


Radio 
Com. cct on's 

Guin i 


A FASCINATING HOBBY! 

VINTAGE R ADIO brings you the pioneer 
days of wireless and radio in pictures. The 
collector’s bible, it opens the doors to a 
new hobby. Great browsing, too. Over 
1.000 pictures, 263 pages. 1887-1929. 


\Enjoy the Old DaysJ^ 


A COMPLETELY PORTABLE 
FREQUENCY 

COUNTER WITH . . . 


AVOID DELAY; SEND TODAY 
Mail check to Vintage Radio, Dep't H. 

Bos 2045. Palos Verdes Peninsula. CA., 90274 
Vintage Radio, hard cover S6.95 □ 

Vintage Radio, handbook 4.95 □ 

Radio Collectors Guide 3.95 □ 

Postage Paid. California residents add 5% Tax. 


State_Zip_ 






























YAESU 

YOUR ASSURANCE OF PERFORMANCE & QUALITY 

Amateur Price Net 
Subject to Change 


IT S HERE NOW me NEW FT101B 


With These Added Features and 

NO INCREASEJN'PRICE 

1. VFO (warning life) on or off 

2. Clarifier (warning life) on or off 

3. Noise blanker on insert card 

4. 8 pole filter for better rejection 

5. Sidetone output 

6. Antitrip input 

he world have discovered the FTlOl's 
versatility and reliability- Main of the outstanding signals vou hear are using the 
FT101. it's all here—AM. CW. SSB. Receiver sensitivity 0.3 microvolts lOdB signal 
to noise ratio. 160 meters through 10 meters. Citizen's Hand. WWV, 25 and 100 ke 
calibrators. 5 ke clarifier for net or mobile operation. The built-in noise blanker as¬ 
sures in-motion mobile-peak performance with minimum of noise. 

Transmitter stability under most adverse conditions is superb. PEP 260 watts 
SSB. 80 watts AM. 180 watts CW. 117 V AC supplv built-in. 12 V DC fused power 
cable. AC cable, all accessory plugs are furnished. Matching units available for 
FT101B. FP101 patch. FP101. speaker FV' 101 VFO. FL2100 linear. See your local 
dealer for demo and brochure. 



$649.00 

Amateurs and Maritime operators around 


DEALER'S SERVICE POLICY—Factory Service available after warranty has expired. 


ADIRONDACK RADIO SUPPLY 518842 8350 

185 Wen Mun StiMt. Amilndam. Nm York 12010 
AMATEUR ELECTRONIC SUPPLY 414442-4200 

4828 W. Fond du Lac Avc . Milwaukee. Wnc. S3? 16 
AMATEUR ELECTRONIC SUPPLY 305 894 3238 

621 Commonwealth Avenue. Orlando. Florida 32803 
FRECK RADIO SUPPLY 704 2 54 9 551 

38 Biltmore Avenue. Asheville. North Carolina 28807 
GRAHAM ELECTRONICS 317634 8486 

133 S. Pennsylvania St., Indianapolis, Indiana 46204 
HAM RADIO CENTER 314 993 8060 

8342 Olive Blvd., St. Louis. Missouri 63132 
HAM RADIO OUTLET 415 342 5757 

999 Howard Avenue. Burlmyame, California 94010 
HAMTR0NICS 216357 1400 

4033 Brownsville Rd., Trevose, Pennsylvania 19047 


HARRISON RADIO 516 293 7990 

20 Smith Street. Farmmgdale. LI. New York 11735 
HENRY RA0I0 213 2720861 

11240 W Olympc Blvd . Los Anpeles. Calif 90064 

JUGE ELECTRONICS 817 926 5221 

3850 S. Freeway. Fori Worth, Texas 76110 
QUEEN CITY ELECTRONICS. INC 513 931 1577 

1583 McMakm Ave.. Cincinnati. Ohio 45231 
RAC0M ELECTRONICS 206 2556656 

15051 S.E. 128th St.. Renton. Washington 99055 
WEBSTER RADIO 209 224 5111 

2602 Ashtan. Fresno. California 97326 
WILSON ELECTRONICS 702451 6650 

P.0. BOX 116, Pittman. Nevada 89044 
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PRINTED CIRCUIT BOARDS 


for any amateur project in any 
amateur periodical. 

Get your homebrew projects off to 
a professional start 

Write for Complete Details and Prices 

D. L. “Mac" McClaren, W8URX 

Printed Circuit Service for the Amateur 

19721 Maplewood Ave. Cleveland, Ohio 44135 
216-267-3263 


VHF 

DXOPS 


MODEL 60 SPEECH PROCESSOR OHO 

the .iveraqe-to-pcah ratio ol the speech wave¬ 
form as much as 8 db usmq ,i logarithmic 
principle Operates with FM SSO and AM 
transmitter* and transceivers Low High 
impedahce Mu input Two 9Vcc batteries 
provide a sett-contained unit 
Model 60W Pro- . ■ MU Awrnbled $26 50 
Modol 60K tr ■< • - Kit $2190 

200 15 Pf'i-esvir Board Kit $1295 


MODEL 20 DIGITAL DIAL Available t- 

Collins anti Drake Q«>ar Optional tout digit 
readout anti crystal limo basr* OSV your 
fixed or mobile transmitter receiver or trans¬ 
ceiver with 100 Hj accuracy and no last digit 
litter Simple one wire connects drat to mq 
and you re ready In u- Spocity your type ol 
rig 

Model 20 5 5 5 Mtw VFO range $169 95 
Model 20C $169 95 

Modol 200 Dr ah. $169 95 

Options 4 Digit Him ' it $ 29.95 

. Crystal Time B«s« $ 29 95 


DEALERS Crystal T me H . • $ 29 95 

M VE AMATEUR RADIO SALES : 

/ SST ELECTRONICS l i -.m . < A - • -AMATEUR 

- WHOLESALE ELECTRONICS • • AN TEA 

BOX I85A • FRANKLIN PA 16323 INDUSTRIES *r 4f • -SIGNAL SYSTEMS t‘. • t 

.. 4414* . KASS ELECTRONICS DISTRIBUTORS (). h i 

PHONt 814 432 3647 «>A ' • . V WEINSCHENKER K3DPJ PA IM4 • 

HAMTRONICS - . T'A - - 4 


MODEL 11A PADDLE Designed w.»h r. 
liability m mind No mechanical switches or 
boar mgs to tail Paddle contact spacing ad 
lusts easily 

Model 11A Assembled $9 95 

MOOEL 10A ELECTRONIC KEYER Has 

NEW features at no extra cost Linear Speed 
Control and Operate Tune Switch Pius in¬ 
ternal penlight cells and reed relay output 
provide a compact portable versatile unit 

Model tOAWA 

K.-y.-r & Srdetnne Assembl»*d $33 95 

Modol 10AW Keyer Assemble-! $26 50 

Model I0AK Keyer Kit $21 95 

200 2K Keyer Board Kit $12 95 

200 3K Sidetone Board Krt $4 95 


5% PRICE REDUCTION 

ON ALL KVG FILTERS, DISCRIMINATORS & CRYSTALS 


IT DOESN'T HAPPEN OFTEN IN THESE INFLA¬ 
TIONARY TIMES, BUT THANKS TO A RECENT 
STRENGTHENING OF THE U.S. DOLLAR ABROAD 
WE ARE NOW ABLE TO BRING YOU THESE SAV¬ 
INGS. ACT FAST AS THIS UNIQUE OPPORTUNITY 
COULD END AT ANY TIME. 


See our ad on page 79 in the De¬ 
cember Issue of Ham Radio for full 
details on these KVG Products. 


SPECTRUM 
INTERNATIONAL 
BOX 1084 CONCORD 
MASSACHUSETTS 01742 


BARGAINS! 

KLEINSCHMIDT TELETYPE EQUIPMENT 

fl) TT 100 PAGE PRINTER AS IS 60 OR 100 WPM SSO 95 

I A) TT 117 PAGE PR OR (Bi TT179 REPCfiF & TO. AS IS SSO OS 
ABOVE CHECKED OUT OILED A ADJUSTED. CA SHOOS 

<2» TABU S10 0S (Cl TABLE S*4 05 O' C0PYH0L0ER 53 05 
13) PAPERWINOER $14.95 «4l TT 107 REPERF ONI v S49 05 
TH-5 CONVERTER TRANS/REC 100 CYCLES ADJUST TO 170 SHIFT STO 05 


Andy lllccI ionics do., Iqc. 

6431 Springer Street / Houston, Texas 77017 
ALL PRICES FOB HOUSTON. TEX 


ca 
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fTleet the unique 
Inoue family of ICOfTI 
2 meter fm ge 


IC-21 

24 Channel Base 
AC/DC 

Modular Construction 


IC-21 

VFO 

(Receive Only) 


IC-230 

67+ Channels 
PLL Synthesized 
1C 5P 

Power Supply 


IC-20 

12 Channels 
10 Watt 

Modular Construction 


IC-22 

22 Channels 
1C 3P 
3 Amp 

Power Supply 


The most advanced line of unique state-of-the-art 
2meter gear available today...where you pay a few 
bucks more to get the quality and performance you 
deserve out of today's state-of-the-art technology. 

Get the facts on this truly unique family of Inoue 
FM gear from your nearby INOUE-ICOM dealer. 


ICOM 


Distributed by: 


ICOM WEST. INC 

Suite 232 - Bldg 2 
300 120th Ave. N E 
Bellevue. Wash. 98005 
(206) 454 2470 


ADIRONDACK ICOM EAST DOLLARD ELECTRONICS. LTD. 

RADIO SUPPLY DivACS. Inc 3883 Oak Street 

185 West Mam Street Box 331 Vancouver 9. B C 

Amsterdam. N Y. 12010 Richardson, Tex. 75080 (604 ) 733 9819 

(214) 235 0479 
- Dealerships Available - 
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• QRM QRM QRM 



QRM QRM 


QRM 


QRM 


WHY FIGHT QRM? 

Win the battle against CW QRM with the new DE-101 
using advanced integrated circuit design. Connect it 
between your receiver and high impedance earphones 
for a guaranteed superior CW reception. Operate your 
receiver the same way as before except now you 
discriminate against QRM. No adjustments, the DE-101 
is factory tuned and complete with built in ac supply. 
One year warranty. 4" x 2% w x 6" $29.95 plus $2.00 
shipping. 

INTRODUCING THE NEW DE-101A 

Same as the DE-101 with a 3 watt audio amplifier for 
driving a speaker. Simple plug in installation. $39.95 
plus $2.00 shipping. Write for details on other units. 

Ala. residents add 5% tax 

DYNAMIC ELECTRONICS INC. 

BOX 1131 DECATUR. AL. 35601 • 
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SUPER CRYSTAL 

THE NEW DELUXE DIGITAL 

SYNTHESIZER!!™. 


MFA-22 DUAL VERSION 
Also Available MFA-2 SINGLE VERSION 

• Transmit and Receive Operation: All units 
have both Simplex and Repeater Modes 

• Accurate Frequency Control: .0005% ac¬ 
curacy 

• Stable Low Drift Outputs: 20 Hz per degree 
C typical 

• Full 2 Meter Band Coverage: 144.00 to 147.99 
MHz in 10KC steps 

• Fast Acting Circuit: 0.15 second typical set¬ 
tling time 

• Low Impedance (50 ohm) Outputs: Allow long 
cable runs for mobiles 

. Low Spurious Output Level: similar to crystal 
output 

?ree D dTtVs ^ Electronics 

Prices MFA-2 $210.00 BOX 1201H 

MFA-22 $275.00 CHAMPAIGN, ILL. 

Shipping $3.00 extra 61820 


iearh radio code 


O THE EASY WAV. 

• No Booki.To Read 
• No Vi«u»l Gimmicks To 
Distract You 
• Just Listen And Learn 
Bated on modern psychological 
techniques-This course will take 
OC vou beyond 13 w.p.m. in 
r# LESS THAN HALF THE TIME* 

Alburn contains three 12" Available on magnetic tape 
LP’s 2'/r hr. Instruction $9.95 - Cassette. $10.95 


*9.95 


EPSILON B&] RECORDS 


508 East Washington St.. Areola. Illinois 61910 


e 


YAESU FT-101 

now with 160 meters 

see WILSON 

for your Yaesu products 

FTDX 401 Transceiver 
FL2100 Linear Amplifier 
FL2000B Linear Amplifier 

Interested in trading Tempo One’s 
and other Yaesu equipment. 


WILSON ELECTRONICS 

>X 794 HENDERSON. NEVADA. 89105 

702-451-5791 


WORLD QSL BUREAU 

THE ONLY QSL BUREAU to handle all 

I of your QSLs to anywhere; next door, the 
next state, the next country, the whole 
world. Just bundle them up (please arrange 
alphabetically) and send them to us with 
payment of 5< each. 

5200 Panama Ava., Richmond, CA USA 94804 

THE ULTRA-BAL 2000 

NOW. An •■Iramfly ruggad ntaltwr proof BAIUN' 

• Full 2KW. 3 30 MHZ.. I't or t>4 ratio* 
•Special T of Ion insulation. May b« used 
with tuned lino* and lunort 
a With dipole insulator and hanp up hooh 

ONLY $9.95ppd.fatata ratio) 

, At your daalar or ordar direct 

K.E. Electronics Box 1279.Tustin Calif. 92680 









The most powerful signals under the suni 



hygal 

550A 

The Total Communication System 



The Hy-Gam 550A is the complete amateur system Designed from the ground up to work together for total per¬ 
formance Each element is matched to the system, for simple, plug-m expansion of your capabilities 
GT-550A Transceiver The matchless heart of the 550A System No other transceiver can give you this performance 
for the price Operating fixed station or mobile, the GT-550A is guaranteed to have top frequency stability after 
warm-up A graph showing stability during final check-out is included with each unit 25 KHz calibrator and VOX 
optional 

Frequency Coverage -3 5-4 0 7 0-7.5. 14 0-14 5. 21 0-21 5. 20 0-29 0 MHz crystals supplied Other 10 meter 
coverage optional Power Output - 300 watts PEP (nominal) on SSB 180 waits on CW and RTTY into 50 ohm 
resistive load 

Harmonic and Spurious Radiation - Carrier suppression in excess ol 45 db down, unwanted side bands minus 
55 db oscillator feed through and mixer spurious products down 50 db Second harmonic minus 40 db and 
third order distortion in excess of minus 45 db 
Noise Level - In excess of 40 db below single tone carrier 

Audio Frequency Response - Minus 6 db approximately 300/2400 Hz determined by side band tiller 
RF Compression Characteristics - Up to 10 db RF compression without distortion 
Receiver Sensitivity - Better than 5 uv for 10 db S* N/n ratio 

Receiver Selectivity 2 1 KHz with 1.8 shape lector for SSB or 300 Hz sharp selectivity with optional CW filter 
Receiver Spurious Response - Image refection better than 40 db down Internal spurious below 1 uv equivalent 
input 

Frequency Calibration - Interpolation to 1 KHz in 5 KHz increments 

Frequency Stability - Within 10 Hz during any 30 minute warm-up period, less than 100 Hz in any 15 minute 
warm-up period, not more than 100 Hz with a plus or minus 10% line voltage variation 
Calibration Accuracy - Interpolation to 1 KHz after calibration 
Back Lash - Not more than 50 Hz 

Output Impedance - Variable 50 ohms nominal capable of matching up to 2-1 SWR (30-100 Ohms) 

Automatic Volume Control - Fast attack, slow release on all receiver modes 

Order No 855 Ham Net $595 00 

RF550A contains high accuracy watt meter, calibrated in 400 and 4,000 watt scales, switch for forward or 
selected power, switch to select 5 antennas or dummy load Order No 857 Ham Net $75 00 
RV550A is a solid state VFO Function switch selects the remote unit to control Receive-Transceive-Transmit 
frequency independently Order No 856 Ham Net $95.00 

SC550A Speaker Console with headphone jack AC400 power supply will mount inside Order No 858 Ham 
Net $29 95 

AC400 Power Supply is heavy duty solid state to operate GT-550A at full power, on SSB or CW and with switch 
selection of 115/230 VAC. 50/60 Hz input voltages Order No 801 Ham Net $99 95 
G-1000 12V DC Mobile power supply with cables Order No 802 Ham Net $129 95 


HY-GAIN ELECTRONICS CORPORATION 

Dept. BA. 8601 Northeast Highway Six, Lincoln, NE 68507 
402/434-9151 Telex 48-6424 
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REPORT 


prepared 
by the 
editors of 
Ham Radio 
Magazine 


An entirely new concept in an amateur publication. A twice 
monthly newsletter mailed to you via air mail. You'll get the news 
as it happens not weeks or months later. When major stories 
break hr Report will have an issue in the mail just 24 hours 
later with the full story. 

hr Report will cover everything. Late breaking news from the FCC, 
ARRL, industry and overseas sources, up-to-the-minute 
propagation, special DX news, contest and hamfest reminders 
and much, much more. 

You'll get the story behind the story the way you've never been able 
to before. This will set a whole new standard in amateur journalism. 
The integrity and authority of Ham Radio's editorial staff 
plus a dedication to the idea that a better informed amateur 
radio is a stronger amateur radio equals the most significant 
publishing event since the beginning of Ham Radio six years ago. 

First issue published January 2nd. Make sure that one has 
your name on it. 


OIME YEAR (24 or more issues) $12.00 US and Canada 

All copies sent Air Mail $15.00 Worldwide 

Any orders prior to January 1, 1974 only $10.00 



hr 


REPORT 


GRCtNVILll NM 03041 
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TOUCH TONE PADS 

More features than any other pad including built-in 
monitor speaker and latest Phase-Lock loop circuitry. 

TTP-1 Standard pad for portable transceiver 
mounting. 

TTP-2 Standard pad in attractive case for home or 
mobile use. 

TTP-3 Mini-pad in attractive case for home or 
mobile use. 

TTP-4 Mini-pad for portable transceiver mounting. 
TTP-1, 2. 3 & 4, Sh. wt. 1 lb. $44.50 

TTP-1K, 2K, 3K & 4K. Sh. wt. 1 lb. _ _ $34.50 


CRICKET 1 

A popularly priced 1C keyer with more features for 
your dollar. Cricket 1 is a small size, solid state keyer 
designed for the beginner as well as the most ad¬ 
vanced operator. It provides the user with fatigue-free 
sending and its clean, crisp CW allows for easy copy¬ 
ing at all speeds. Turned on its side, the Cricket can 
be used as a straight key for manual keying. 

CRICKET 1 Sh. Wt. 3 lbs. $49.95 


2-METER PREAMP 

Specially made for both OLD and NEW receivers. The 
smallest and most powerful preamp available. Pro¬ 
vides 20dB gain at 2.5 N.F. to bring in the weakest 
signals. Sh. 4 oz . * 9.50 k)t 

$12.50 wired 






Then you II love 
Data Engineering's 
new catalog 


Write for your free copy today! 


OOO 


OOO 


□ OO 


OOO 


Please include sufficient postage for shipping. 


DATA ENGINEERING 


BankAmericard 


Ravenswood Industrial Park, Springfield, Va. 22151 


5554 Port Royal Road • 703-321-7171 
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TELEPRINTER \ rpu \ 
HANDBOOK \ J 

by 

D. J. Goacher, G3LLZ & J. G. Denny , G3NTT 

The Largest & most complete handbook on RTTY 
ever published 

In over 360 pages this beautiful hardcover handbook covers in extensive 
detail most of the popular page printers and auxiliary equipment, both 
American and European. You will also find all of the other equipment that 
goes to make up a modern complete RTTY station such as demodulators, 
power supplies, filters, control systems and test equipment. 

The presentation is very thorough and not only gives the complete descrip¬ 
tion and theory of the equipment involved, but also covers the maintenance, 
adjustment and repair of each model. The text is profusely illustrated with 
many hundreds of photographs, line drawings and diagrams so that nothing 
is left to your imagination. 

This is a book that everyone has been waiting for. More than four years 
went into its preparation and contributors include a number of the world's 
leading RTTY amateurs from both sides of the Atlantic. 

If RTTY figures at all in your amateur activities present or future, be sure 
to order your copy today. 


hn 


THE TELEPRINTER HANDBOOK 
$14.95 postpaid 


BOOKS 


GREENVILLE, NH 03048 
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CW or RTTY, whichever way you go, 

HAL HAS TOP QUALITY 
YOU CAN AFFORD! 


.: r • • 


TOP QUALITY RTTY...WITH THE HAL 
MAINLINE ST-6 TU. Only 7 HAL circuit boards 
(drilled G10 glass) tor all leatures. plug-ln 1C sockets, and 
custom Thordarson transformer lor both supplies. 115/ 
230 V. SO-SO Hz. Kit without cabinet, only $135.00; screened, 
punched cabinet with pre-drllled connector rails. 535.00; 
boards and complete manual. $19.50; wired and tested 
units, only $280.00 (with AK-1. $320.00).• 


OTHER HAL PRODUCTS INCLUDE: 

ID-1 Repeater Identifier (wired circuit board) 
ID-1 (completely assembled In IV rack 
cabinet) 

HAL ARRL FM Transmitter Kit 
W3FFG SSTV Converter Kit 
Mainline ST-5 TU KH 
Mainline AK-1 AFSK Kit 


$115.00 
$ 50.00 
$ 55.00 
$ 50.00 
$ 27.50 


TOP QUALITY.. .WITH THE 
HAL 1550 ELECTRONIC 
KEYER. Designed tor easy opera¬ 
tion; perfectly timed CW with optional 
automatic ID for sending call letters, 
great tor DX and RTTY; TTL circuitry, 
transistor switching for grid block, 
cathode keying. Handsome rugged 
crackle cabinet with brushed alumi¬ 
num panel With ID. only $90.00; with¬ 
out ID. $65.00.’ 


TOP QUALITY... 

WITH THE HAL 

MKB-1 MORSE KEYBOARD. 

As easy as typing a letter—you get 
automatic CW with variable speed 
and weight, internal audio oscillator 
with volume and tone controls, in¬ 
ternal speaker, and audio output jack. 
Smooth operation; completely solid- 
state. TTL circuitry using G10 glass 
boards, regulated power supplies, 
and high voltage transistor switch. 
Optional automatic ID available. As¬ 
sembled MKB-t, $275.00. In kit form, 
$175.00 • 


NEW FROM HAL-TOP QUALITY 
RVD-1002 RTTY VIDEO DISPLAY 

UNIT. Revolutionary approach to amateur 
RTTY . .. provides visual display of received 
RTTY signal from any TU. at four speeds (60. 66. 
75, and 100 WPM), using a TV receiver modified 
lor video monitoring. Panasonic solid-state TV 
receiver/monitor, or monitor only, available. 
RVD-1002. $525.00; Panasonic TV receiver/ 
monitor, S160.00; monitor only, $140.00.’ 


TOP QUALITY...WITH THE HAL RKB-1 
TTY KEYBOARD. Gives you typewriter-easy op¬ 
eration with automatic letter/number shift at tour 
speeds (60. 66. 75. and 100 WPM). Use with RVD-1002 
video display system, or insert in loop of any tele¬ 
printer. lor feet and easy RTTY. Completely solid state. 
TTL circuitry using G10 glass boards, regulated power 
supplies, and transistor loop switch. 

RKB-1 assembled, only $275.00.’ 



HAL provides a complete line of components, semi-conductors, and 1C s to fill practically any con¬ 
struction need. Send 24f to cover postage for catalog with info and photos on all HAL products. 
Above prices do not include shipping costs. Please add i rp 

75 1 on parts orders. $2.00 on larger kits. Shipping via ‘j| 

UPS whenever possible 'herefore street address required 


HAL COMMUNICATIONS CORP. 

Box 365 L. Urbana, III. 61801 • 217-359-7373 


BankAmericard 


r a 1 

[master charge] 

L Tut MT( MAM CABO J 

L V .ll 
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ID LAND 

RONICS COMPANY 


13 500 MOBILE 2-METER FM TRANSCEIVER. 15 watt, 12-channel with 
crystals for .16/.76. .34/.94. and .94/.94. Includes microphone 
and mounting hardware. 219.95 

13-509 220 MHz FM MOBILE TRANSCEIVER. 10-watt, 12-channel with 

crystals for 223.00 MHz simplex. Includes microphone and 
mounting hardware. 209.95 

13-520 2-METER FM HAND HELD TRANSCEIVER. 2-watt, 6-channel 

with crystals for .16/.76, .34/.94, and .94/.94. Includes case 
with carrying strap. 209.95 

MADISON ELECTRONICS SUPPLY, INC. 

isos McKinney ave. — Houston, tx. 77002 

713/224-2668 Nite/Weekend 713/497-5683 



s 


Encoder $8.95 
Wired $13.95 


Compatible with all sub-audible tone systems such as 
Private Line, Channel Guard, Quiet Channel, etc. 

Glass epoxy PCB's & Silicon xslrs throughout 

Any reeds, except special dual coil types may be used: 

Motorola, G.E., RCA, S.O.L., Bramco. etc. 

All are powered by 12 vd< 

Us? on any tone frequency 67 Hr to 250 Hr 
Smalt sire 1.5 x 4 x .75" 

All parts included except reed and reed socket 
Postpaid Calif, residents add 5% sales tax 

COMMUNICATIONS SPECIALISTS 

P. O. Box 153. Brea. CA 92621 


FM Schematic Digest 

A COLLECTION OF 
MOTOROLA SCHEMATICS 
Alignment, Crystal, and Technical Notes 
covering 1947-1960 
136 pages ll»/ 2 " x 17" ppd $6.50 

S. Wolf 
P. 0. Box 535 

Lexington, Massachusetts 02173 



8MC. XTALS—8333-9000. 
Silk Screened Panel. 

18 Watts Output. 

SIX METER 

/* • MOBILE 

J 0r • FIXED STATION 

• EMERGENCY 

• AVIATION 


Price 


4095 


Net to Amateurs 
Complete with Tubes 
Power Supply $9.95 

TRANSMITTER 

TUBE COMPLIMENT 

6U8 Oscillator Multiplier 
12AX7 Speech Amplifier 
2E26 Final Amplifier 
6BQ5 Modulator 


EXCELTRONICS RESEARCH LABS 

MANUFACTURERS OF ELECTRONIC DEVICES 
224-15 Linden Blvd. Cambria Heights, N. Y. 11411 
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All fit 14-pin fC sockets. All 7-segments. MAN Series 
• -ii.il LED” and made by well-known West Coast mfgr 
■Others Reflective bar type made by OPCOA and LI 
TRONIX. The Reflective Bar types are low-cost versions 
of the MAN s except .311 character height! If one LEI. 
blows you lose a segment. MAN's you DO NOT! All 
readouts O-to-fl numerals, plus letters and decimal. 


' *Opi’iut and Litronix prod 
ments for MAN - I MAN-1 . 

ucts pin 
All 5 V 

for-pin replace 
TTL compatible 


ALL LED character 

READOUTS - TYPE Si/e 

Color 

Display 

Decimal 

Mils 

D 

□ MAN-1 equal 

.27 

Red 

Yes 

20 

SN 

□ MAN-1A equal* 

.27 

Red 

Yes 

20 

SN 

□ MAN-3 equal 

.115 

Red 

Yes 

10 

SN 

] MAN-3A equal* 

.115 

Red 

Yes 

10 

SN 

G MAN-3M equal* 

.127 

Red 

Yes 

10 

sh 

□ MAN-3 equal 

.115 

Red 

*** 

10 

Sk 

□ MAN-3M equal* 

.127 

Red 

Yes*** 

10 

Sk 

□ MAN-4 equal* 

.190 

Red 

Yes 

15 

Sk 

□ MAN-4 equal* 

.190 

Red 

Yes*** 

15 

Sk 


TroinTTrcim 

gZHIKIIlRiftalld 


‘REFLECTIVE LITE BAR” < Segment LED Readouts) 
n 70 7* * (MAN-1) ,33 Wed Yes ~ 20 SN 

□ 704* * (MAN-4) .33 Wed Yes 20 SN 

□ SLA-1** (MAN-1) .33 Red Yes 20 _SN 

□ SLA-2 + — 1 .33 "" Wed _No_ IS SI 

□ SLA-3H Giant -70~ Wed Yes 20 Sk 


.33 

Red 

Yes 

20 

SN7447 

3.25 

3 for $9. 

.33 

Red 

Yes 

20 

SN7448 

3.25 


.33 

Red 

Yes 

20 

SN7447 

3.25 

3 for *9. 

.33 

Red 

No 

IS 

SN7447 

3.25 

3 for $9. 

.70 

Red 

Yes 

20 

SN7447 



.33 

Green 

Yes 

40 

SN7447 

5.95 

3 for $15. 

.33 

Green 

No 

40 

SN7447 

3.50j 

3 for $ 9. 


Red epoxy case, others clear. * * Litronix and Opcoa’s pin-for-iun 
auals and electrical specs as MAN-1 or MAN-4. * * * LED "dot mi 


OUARANTKCD | FACTORY TCSTIt^ 

Buy 3 — Take 10% off 

□ 531 HI slew rate op-amp (TO-5) • *2.30 

□ 532 Micro power 741 (TO-3). 2.50 

□ 533 Micro power 709 (TO-3) 2.50 

□ 536 FET Input op amp (TO-5) . 3.95 

□ 537 Precision 741 (TO-3) 2.50 

□ 550 Precision 723 voltage reg. (DIP) LJ7 

□ 556 5 Times faster than 741C . 2.10 

□ 558 Dual 741 (TO-5) * 00 

□ 560 Phase lock loop* (DIP). 3.25 

□ 561 Phase lock loops (DIP). 3.25 

□ 562 Phas# lock loops (DIP) 3.25 

(1 363 Phase lock loops (A) 3.23 

Q 566 Function generator (TO-5) 3.25 

□ 567 Ton# decoder (A). 3.25 

□ 702C Hl-grein, DC amp (TO-5).49 

□ 703C WF.IF, amp, 14 ckts (TO-5) . . 1.00 

□ 704 TV sound IF system 1 SO 

□ 709C Operational amp (A).49 

□ 709CV Op amp (mini DIP).49 

□ 7IOC Differential amp (A) *9 

□ 711C Duel dlff. comp (A).49 

3 2S I 3 for S9 □ 723C Voltage regulator (A).93 

3.25 3 for 733 Di#f V}dwo Amp 1-TS 

3.25 3 for $9. 741C Frequency compensator 709 (A) .49 

3 25 3 for *9. T 741CV Freq. comp 709 (Mini DIP) 49 

’ ~rr—747C Duel 741C (A) 1.25 

JL 25 3 1or $ _ 748C Freq. adj. 741C (A) .*9 

6.50 3 for 318. 753 Gain Block 175 

“^95" 3 for $15. [ 709-709 Dual 709C (DIP) 100 

----- 739-739 Dual stereo preamp. 1.98 

3.5 0 3 for $ 9. 741-741 Dual 741C (A) . 1.00 

i s pin-for-mn n PA263 3-Watt voltage regulator 1.95 

LED • dot” missing. Q ULN2300M Op amp with SCW 1.50. 

□ CA3065 Video Audio system. 1.50 

- -) (A) T<)-f> or DIP dual in line pak 


v :.-« 

mriB3EEaa 


‘*pir»" Packages Ord 


milL IC7 To: f 

, .. . flMOynl I 

r Spi-i on request ONLY — 

5? fJ SN74112 .95 (.1 SN74163 1.95 

?; U SN74113 .95 U SN74164 2.95 

H SN74114 .95 n SN7416S 2.10 

‘•£® □ SN74121 60 '.J SN74166 2.05 

?? □ SN74122 .95 □ SN74173 2.50 

•** □ SN74123 1.20 □ SN74174 3.20 
-•* □ SN74125 .71 □ 5N74175 3.20 


ype 

Safe 

i 

SN7437 

.55 

n 

SN7472 

SN7400 $0.30 

r 

SN7438 

.55 

n 

SN7473 

SN7401 

.30 

n 

SN7440 

.30 

□ 

SN7474 

SN7402 

.30 

r 

SN7441 

1.40 

n 

SN747S 

SN7403 

.30 

□ 

SN7442 

1.50 

n 

SN7476 

SN7404 

.35 

n 

SN7443 

1.50 

□ 

SN7478 

SN7405 

.35 

□ 

SN7444 

1.50 

n 

SN 7 480 

SN7406 

.45 

□ 

SN7445 

1.50 

□ 

SN7481 

SN7407 

.55 

n 

SN7446 

1.65 

□ 

SN7482 

SN7408 

.35 

n 

SN7447 

1.45 

n 

SN7483 

SN7410 

.30 

n 

SN7448 

1.S0 

□ 

SN7485 

SN7411 

.35 

n 

SN7450 

.30 

n 

SN 7486 

SN7413 

.95 

□ 

SN7451 

.30 

o 

SN7489 

SN7415 

.55 

n 

SN7453 

.30 

□ 

SN7490 

SN7416 

.55 

□ 

SN7454 

.30 

□ 

SN7491 

SN7417 

.55 

u 

SN745S 

.55 

□ 

SN7492 

5N7420 

.30 

□ 

SN7460 

.30 

□ 

SN7493 

SN7421 

.55 

□ 

SN7461 

.35 

□ 

SN7494 

SN7422 

.35 

n 

SN7462 

.35 

□ 

SN749S 

SN7425 

.50 

!.} 

SN7464 

.30 

□ 

SN7496 

SN7426 

.36 

□ 

SN7465 

.50 

□ 

SN74106 

SN7430 

.30 

UJ 

SN7470 

.50 

□ 

SN74107 

SN7432 

.35 

LJ 

SN7471 

.55 

G 

SN74108 


NATIONAL EQUALS ON 
“DIGITAL CLOCK 
on a CHIP” 

' L " w 8.88 

"‘Wl^^’22 

Money Sack GuaranteeSheet! 


55 a SN74I48 4.50 □ sN 74 iai 4 90 Money Back Guarantee! Sheet! 

49 □ SN74151 K25 □ In™!!! ^SO *»un »pec sheet. & tor all readout. 

35 H f'l? M SN74I92 1.95 □ MMS311 28-pin, 6-digit* . . . Sll.SO 


Factory Marked 


Marked | * Money Back Guarantee 

INTEGRATED Bur a*, 3 

IJTc^s 


i'll H M IS2 4192 195 □ MMS311 28-pin, 6-digit* 

135 H ?N 7 Aif 2 ofn - 195 □ W m *312 24-pin, 4-digit* 

1 35 H r f"™ 194 1 95 □ MM5313 24-pin. 6-digit* 

ill R iSyiill 1 11 n 111 □ MM5314 24-pln, 6-dlgit* 

1.35 CJ 5N74157 1.5 1 f SnUII? \12 ° MMS316 40 ? ,n ' +’*'*'«*• 

• 95 □ SN74158 1.55 □ SN74198 2 65 normal alarm sleep timer, 

70 U SN74160 1.95 2.65 sno o*# alarm. 12-or-24-hr. 

•95 IJ SN74161 1.95 ■— — .— .. — 


□ 14-Pin. DIP $-45 

□ 14-Pin, Wire Wrap -5®] 

□ 14-Pin, Side Mount 1.00 | 

□ 16 -Pln, DIP .50 

□ TO-S, 8 or 10-Pins 1 .29 


_ I Buy 1 00 —■ Take 20 % 

‘HAM’ UHF 400 MC 3 (or 510 
HIGH POWER ac _ 
TRANSISTORS 

y RCA or equal 2N3632. C 
NPN, 23 watts. 3 amps, 

TO-60 case, with stud mtg. \jjr 
VCEV max 65. 



I Terms: add postage Rated: net 30 
I Phone Orders: Wakefield. Mass. <617) 245-3829 
Retail: lfi-18 Del Carmine St., Wakefield. Mass, 
(off Water Street) C.O.D.’S MAY BE PHONED I 

□ 15C CATALOG on Fiber Optics, 'IQs’, Semi’s. Parts 


P.O.BOX I42H LYNNFIELD.MASS. 01940 
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RUNNER'S WORID - Ihf one 
maga/me written by. toi and 
about active runners on all leveb 
Features in depth how to articles 
and interviews 

1 year (12 issues) $7 00 


BOWHUNIER. a must lor the 
hunting archer Written for. by 
and about bowhuntets Author* 
tative. mlormative. entertaining 
and well illustrated how to and 
where to go articles 
1 year (6 issues) $3.50 


DRAMA REVIEW eiplores trends 
in avant garde performance II 
lustrated articles on staging, 
acting and directing, use ol film, 
videotape and dance make this 
journal indispensable to the 
theatre head 160 pages 
1 year (4 issues) $9 50 


fORUM - A monthly magazine 
and mid month newsletter lea 
luring commentary politics, issue 
proposals and book reviews to 
bridge the gap between ideas 
and politics 

1 year (24 issues) $10 00 


SPECIAL INTEREST MAGAZINES 
OF SPECIAL INTEREST TO YOU 


cV*»rrs*jr— 
rC -V* 

HYgtAur 

»*Wwr 

erf* •»/< 

& 

NEW IEI1ERS Specialist in 
highest quality writing and pho 
tography, often negikted un 
published work by well knowns 
such as Richard Wright. Ben 
Shahn American libraries calls 
it a magazine to be envied 
1 year (4 issues) $8 00 



•A monthly lournal of Rock Cul 
lure. Boo/e and Burger Visions 
Unbeatable coverage of the con 
temporary scene movies, books, 
sports, politics trash and es 
pecially the music Truly out 
rageous articles 
1 year (12 issues 
♦ free record) $7 00 



THE FUTURIST, a tournal ol 
forecasts, trends, and ideas about 
the future, is for anyone inter 
ested m the tar reaching social, 
technological and human rela 
tions changes in the years ahead 
1 year (6 issues) $10 00 



Piracy and 
Politics 

The Budget: 
What's Up? 


•Stimulating commentary on 
politics and the arts from the 
best minds of our time View 
pomt ot this time tested weekly 
moderate to liberal 
1 year (48 issues) $15 



•SPACEVIEW - The Maga/me of 
the Occult Regular features in 
dude astrology horoscope UFO 
reports. ESP research, articles on 
ghosts, astral protection sleep 
learning, hypnotism and much 
more 

1 year (6 issues) $4 00 


TAKE ONE 



•• J! 


TAKE ONF America s most 
popular him maga/me Articles 
on current hits and golden oldies 
Interviews with actors and direc 
tors and always plenty of reviews 
and regular columns 
2 years (12 issues) $4 50 



TRACK i FIELD NEWS-Report 
ing all mator track and field 
events, from high school to the 
Olympics, plus interviews, feature 
articles, action photos The world 
recogni/ed bible ol the sport 
1 year (18 issues) $9 00 
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• WltK [NO FIV[R I he News 
magazine ol Flying Fun Moie 
Western news activities, pic 
lures and classified ads than 
any other (lying publication 
Subscribe today 
1 year (12 issues) $3 00 


HAM RADIO is the largest mde 
pendent amateur radio magazine 
Clear, concise, easy to under 
stand articles bnnR our readers 
the latest in radio tommumca 
lions equipment and technology 
1 year (12 issues) $6 00 


•ANHQUf MOTOR NEWS .s an *MIXICOS WIST C0AS1 MAGA 
invaluable guide to finding cars. /INF - Be the one who knows 
parts and equipment Most famous (there to stay inhere to go. where 
lor its Master Calendar telling ol to eat what to drink where to 
all events dealing with old cars swim dance—and what to do to 
1 year (12 issues) $4 00 morrow 

2 years (12 issues) $5.00 


SPECIAL INTEREST MAGAZINES 
OF SPECIAL INTEREST TO YOU 


Some magazines don't try to pleose every¬ 
body. Instead, they try to please people 
with special interests. Not surprisingly, 
they're colled "special interest" maga¬ 
zines. Whatever your age, occupation, 
geographical location, hobby, sex, field of 
study, avocation, pastime, intellectual tastes 
or religious, political or philosophical per¬ 
suasion, chances are there's a special 
interest magazine for you, published by 
people who share your special interest. 

There are over 20,000 special interest pub¬ 
lications in the U.S. today. Several of the 
best are presented here. You may subscribe 
to any one — or ones — that interest you, 
under the rates specified, and under this 


guarantee: if you're not entirely satisfied, 
each publisher guarantees that you may 
cancel at any time and receive an immedi¬ 
ate and unquestioned refund covering the 
balance of your subscription. 

look over the selections carefully. Isn't 
there a special interest magazine here 
that specially interests you? One that you've 
been meaning to subscribe to? Now's your 
chance. To order, just fill in the coupon 
and return it. Send no money — the maga¬ 
zines you choose will bill you. 

(Note: You must send payment with your 
order only on magazines marked *) 


Just fill in and 
return the coupon 
to subscribe to 
any of these 
magazines on a 
guaranteed basis 


r __.—---——-—i 

MSN g|2 

Magazine Selection Network 

350 S Kellogg Ave . Suite S. Goleta. CA 93017 

Please enter my subscription(s) to the Special Interest mogozine(s) 
indicated below: 


° Antique Motor News 

Mexico's West Coast Magazine 
•[ Week End Flyer 
0 Ham Radio 
[: New Letters 


•t) Creem The Futurist 

( Runner's World *□ New Republic 
I Bowhunter *□ Spaceview 

I : Drama Review □ Take One 

II Forum *□ Track & Field News 


Nome . 


Address- 

City__.Stote- 

Fill in coupon, clip it out and return it — with your check or money 
order if necessary — to the address above. 


-Zip- 


More Details? CHECK-OFF Page 110 
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RECEIVERS, OK GRTD, WITH BOOKS: 

SP-600-JX: AM, CW, 0 54-54 MHz continuous 275.00 

R388/URR AM, CW, V6‘30>£ MHz linear dial, PTO 325.00 
R390A/URR: ^-32 MHz by d.gits, PTO tuning 595 00 

AN/FRR-59B (later version WRR-2): 2-32 MHz digital tunc 
each 500 Hz or continuous. Al. 2, 3, 9, FI, 4 FSTTY, 
SSB, carrier suppressed, cither band or both for 2 different 
intelligences. Stable and accurate enough to use as freq 
meter! Net wt. 276 lbs. in 2 cabinet in rack cradle 750.00 
WWVB 60 KHz rcvr/comparator 295.00 

WWVB 1 KHz tones, use to calib. 100 KHz 175.00 

38*1000 MHz by Band Switching, 4 bands: Separate an¬ 
tenna for each band. AN/ALR-5 modified for 117 v 50/60 
cy line. AM/FM. The Tuner is a plug-in converter; the 
receiver is 30 MHz IF and all that follows IF Choose 
selectivities 200 KHz or 2 MHz each side of center. Fac¬ 
tory checkout sheet, typical for the original-pack tuner 
you get, says sensitivity ranges from 1.1/*V at 28 MHz to 
7 at 1 gHz. IF attenuator is calibrated in 6 dB steps to 
—74 dB. Oiode current meter makes this rcvr useful for 
relative field strength measurements and harmonic finder. 
Rcvr unit is exc. used and checked out OK 375.00 

30 MHz PANADAPTER may be useful with above 295.00 

A.I.L. #132 30 MHz rcvr/amplifier/atlen. calib. 59 50 

EDDYSTONE AM/CW/FM/NBFM 19-165 MHz rcvr 295.00 


Attention! 

Buyers, Engineers, advanced Technicians: 

We have the best test-equipment & oscilloscope inventory in the 
country so ask for your needs . don't ask for an overall 
catalog ... we also buy, so tell us what you have. Price it. 


R. E. GOODHEART CO. INC. 

Box 1220-HR, Beverly Hills, Calif. 90213 
Phone: Area Code 213. Office 272-5707 


RTTY VIDEO DISPLAY UNIT 

viditype teen LELAND ASSOCIATES 

MODEL 872 5bbU 18704 GLASTONBURY RO 

“ DETROIT. Ml 48219 


STAR—TROINIICS 


INDUSTRIAL AND GOVERNMENT 
ELECTRONIC SURPLUS 

PARTS A PIECES FOR SCHOOLS. SHOPS. HAMS A HOBBYISTS 
SEND FOR OUR LATEST ALL DIFFERENT 
rVKWMTMLY PICTURE CATALOG. NOW! 


Box 17127, Portland. Ore. 97217 


GATEWAY 

ELECTRONICS 

8123 PAGE AVENUE 
ST. LOUIS, MISSOURI 63130 
314-427-6116 


1C FUNCTION GENERATOR (FUNCTION GENER 
ATOR ON A CHIP) provides Sine, Square. & 
Triangle wave. 0.001 Hz to 1 MHz — w/riata 
sheet $8.00 

LANGEVIN PROFESSIONAL SLIDE POTENTIO¬ 
METER — 10 K — audio taper — NEW $3 00 
6 VOLT GEL CELL — 1 amp hr. 2" x 1%" x 
rechargeable $3.50 

CLOCK CHIP — National 5314 12/24 hr — 4 
or 6 digit — 24 pin package w/data $12.95 
1C STEREO AMPLIFIER (STEREO AMPLIFIER ON 
A CHIP) 2 watts per channel — 14 pin DIP 
package w/data sheet — $2.00 

1C STEREO PREAMPLIFIER (STEREO PRE AMP 
ON A CHIP) MC1339P — w/data sheet $1.25 
LASER DIODE — w/data sheet $7.50 

LENS — SVa” (209mm) focal length coated lens 
f4.5 — aperture adj. down to f 32 $12.50 




$5 Minimum Order. 

Visit us when in St. Louis. 
Please include sufficient postage. 


-SI#P- 

TEN TEC-TRITON II $606.00 

TEN-TEC-TRITON I $51900 

MAGNUM 6 RF PROCESSORS 
MOR GAIN ANTENNAS $ 40.00 

GENAVE 2 $249.95 

MOSLEY CLASSIC 36 $188 10 

REGENCY HR-212 $259 00 

HYGAIN TH6DXX $179.95 

GALAXY GT-550A $595.00 

HALLICRAFTERS SR400A $995 00 

GLADDING 25 $249.95 

STANDARD 146A $289.00 

LOU GOLDSTEIN, K4LAN 

P.O. BOX 3561, PENSACOLA. FLA. 32506 
Drop me a line for those unadvertised extras 


HO* 


EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE 

NO TRAPS - NO COILS - NO STUBS - NO CAPACITORS 

m fully Air Titled — Thousands Already in Use 




#16 40% Copper Weld wire annealed so it handles like soft Copper wire--Rated for better than full legal power AM/CW 
or SSB Coanal or Balanced 50 to 75 ohm feed line—VSWR under 15 to 1 at most heights—Stainless Steel hardware— 
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp 
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL. 75 10HD—ONLY $12 00 A BAND 1 


Model 75 10HD 
Model 75-20HD 


66 Ft 75 Thru 10 Meters 

66 Ft 75 Thru 20 Meters 

Model 80 40HD $42 00 


ORDER DIRECT OR WRITE FOR 
FULL INFORMATION 


(lMD»«niND 


Model 75 40HD $40 00 66 Ft 75 Thru 40 Meters 
Model 40 20HD $33 00 35 Ft 40 Thru 20 Meters 
69 Ft 80 40 15 Meter (CW) 

innu Chn.mnn OR THRU YOUR FAVORITE 

300H Shawnee DISTRIBUTOR 

Leavenworth, Kansas 66048 
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If you like 2 METER... 



15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/ 

FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY 

You'll like the crystal clear transmit and receive performance 
of this compact. 2 meter unit and so will those listening. The 
12 transmit channels are provided with individual trimmer capaci¬ 
tors for the optimum in point-to-point and repeater applications. 
A HI/LO power switch provides 1 watt output or full rated output. 
The receiver has an audio output of 3 watts at excellent sen¬ 
sitivity. Solid state, American made quality at a low price. 


$ 229' 


AMATEUR NET 


1S€C'€/VVCU mount,n « 

I ,k. 1 - ,ow .ui. receivi 

THE FM LEADER IN 2 METER AND 6 METER 


includes plug-in ceramic mike, 
mounting bracket and transmit and 
receive crystals for 146.94 MHz. 


AND NOW 220 MHz 


More Details? CHECK-OFF Page 110 
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INTERNATIONAL ELECTRONICS UNLIMITED 


TTL 


7400 

7401 
740} 

7403 

7404 

7405 
7506 

7407 

7408 
7400 

7410 

7411 
7413 

7415 

7416 

7417 

7430 

7431 

7432 
7423 

7425 

7426 

7427 
7430 
7432 

7437 

7438 

7440 

7441 

7442 

7443 

7444 
7446 
LOW Too 
74LOO 
74L02 
74L03 
74L04 
74L06 
74L10 
74L20 
74L30 
8000 Series TTL 
0054 $ 45 


BO02 

0093 

0004 


7446 

7447 

7448 

7450 

7451 

7453 

7454 
7456 

7460 

7461 

7464 

7465 
7470 

7472 

7473 

7474 

7475 

7476 
7478 
7483 
7485 
7406 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 
74100 
74107 
74121 


74L51 

74L71 

74L72 

74L73 

74L74 

74L78 


8123 $1.75 

8182 1.76 

8214 196 

8230 2.95 

8280 95 

8280 1.06 

8520 1.45 

ALL DIP PKGS. 

*ts requir'd with order. Adi 

m 81.00 m. 


74126 

74145 

74160 
74151 
74163 
74154 
74165 
74156 
74167 

74161 

74163 

74164 

74165 

74166 
74173 
74176 

74176 

74177 

74180 

74181 

74182 
74190 

74192 

74193 

74194 

74195 

74196 

74197 

74198 

74199 


74L8S 51. 

74LB6 

74L90 

74L91 

74L93 

74L96 

74L164 


8570 82.95 


Linear 



Phase Locked Loops 


NEM6 Phan locked loop TOC or DIP <2.96 ea. 

NE 666 Function Generator TOBorDtP 2.96 ee. 

NE 667 PLL/TQNE Gen. T06or DIP 2.96 ee. 


NEW YEAR SPECIALS 



CMOS 


4000 Series - RCA Equivalent 



Calculator Chips 


6001 LSI 140 pin) Add. tubnecl. murttpiy fc 
divide 12 digit 

Date supplied with chip. tC Kea 

Del* only Refundable w/purchaee . 1 .DO ee. 

5002 LSI Similar to 5001 except designed tor 
betterv power 

Data supplied with dim. 88.96 m. 

Date only -Refundable w/punduee . 1.00 m. 

5006 LSI 128 pin) Full tour function memory. 

12 dlfit display end calc. 7 lagment multi¬ 
plexed output 

Dele supplied with chip. 810.96 

Date Only-Refundable w/purcfiete .... 1.00 M. 


LED 


MV10B Visible red SUPER SPECIAL 8 26m. 

MV60 type red emitting .26 ee. 6/81.00 

MV5020 type Large red 36 ee 3/81.00 

ME4 Infra red T018 09 M 

MAN 1 The original 3.96 m. 

MAN 3 type 1.96 m. 3 or more 1.4# ee 

MAN 4 type 2.76 M. 3 or more 2.50 M 

Deta-Lrt. 707 (MAN 1 repll 3.26 m. 


Opto Isolators 


MCA 2 30 Darlington 

MCD 2 Diodes 

MCT 2 Transistor 



Digital clock ... on a Chip 



UNTESTED SECONDS 


r MM502 

Oual 24bit dynamic shift togliter 

T06 8 


MM603 

Duel 60-hit dynamic shift register 

TDB 

36 ea 

MM604 

Dual lAhil static shift register 

T06 

36 ea 

MM606 

Duel 32-bit static shift register 

TOfi 

56 ea. 

MM6006 

Duel lO&bit shift register 

TD6 

36 ea 

MM5010 


T06 

.26 ee. 

MM5016 

612 bfl sfynemlc shift register T06-DIP 

26 ee 

MM6013 

1024 bit dynamic xPsift 

reglster/eccum. TOb-DIP 

.65 ee. 


Duel 2M bit mask prog, shift register 

TOC 

,25 m. 


Duel 32-bit static shift register 

TOfi 


MM6063 

Duel 100-bit static shift regiiter 

T06 

26 ee. 

MM60M 

Dud 04/72/90-bit static shift register 

DIP 

.36 M. 

MM6230 

20*6-bit reed only memory 

OIP 

100 m. 

MM6240 

2600bit static character generator 

OlP 

t.OO ee 

MM1403 

1024 Ml dynarr.it shift regiiter 

DIP 

.66 ee. 

MM1404 

102*bit dynamic shift regiiter 

DIP 

.06 ee. 

MOS Shift Repslert 2600 Series 

2602 2606 2609 2610 2611 2618 2619 2621 

2622 


Untested seconds. 


4/1.00 

Grab Bag Specials 

16 Assorted TTL’t (dips). 

. . $1.00/beg 

L 26 Aseorted DTL s (dipt). 

$1.00/bag j 


101 266 bit RAM MOS (2601) 

103 1024 bit RAM MOS 

499 64 bit RAM TTL 

1223 Programmable ROM 

k NEW ITEM * 

tM 6200 1024 bit RAM Second 

generation vtralen of 
1103 . . . Featuring 16 
pin DIP rather than 16 


-k. 


Introductory Price , 


ON ORDERS OVER $25.00 DEDUCT 10% 

Satisfaction guaranteed. All items except as noted are fully tested. 
Minimum order $5.00 prepaid in U.S. and Canada. Calif, residents 
add sales tax. Orders filled within three days from receipt. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708R 
Monterey, Calif. 93940 
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■ RATES Commercial Ads 350 per 
word; non commercial ads 100 per word 
payable in advance. No cash discounts 
or agency commissions allowed. 

■ COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed and must in¬ 
clude full name and address. We reserve 
the right to reject unsuitable copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
claims made. Liability for correctness of 
material limited to corrected ad in next 
available issue. Deadline is 15th of 
second preceding month. 

■ SEND MATERIAL TO: Flea Market, 
Ham Radio, Greenville, N. H. 03048. 


GOOD NEWS — SRRC Hamfest June 2, 1974 at 
fabulous new site in Princeton Illinois Fairgrounds, 
SRRC-W9MKS, R.F.D. #1, Box 171, Oglesby, Illi¬ 
nois 61348. - 

TONE-LOGIC Educational Systems for WWV, SSTV, 
RTTY. Eight 2%" x 3" PCB's, plans, $3. Hornung, 
Box 24614, San Jose, CA, 95154. 


FRAME & DISPLAY your QSL's with 20 pocket 
plastic holders. Two for $1.00, seven for $3.00 
from your Dealer or direct, prepaid. Free sample 
to Dealers upon request. TEPABCO, Box 198H, 
Gallatin, Tennessee 37077. 


FOR YOUR FUTURE ROBYN RADIOS send your 
order to, Two Way Radio Sales, 1501 Monroe 
Street, Bogalusa, La. 70427 or 202 Farrell Street, 
Picayune, Miss. 39466. 


CALCULATOR OWNERS: Use your H — X-:- calcula¬ 
tor to compute Square Roots, Trigonometric Func¬ 
tions, Logarithms, Exponentials and More! Quickly, 
Accurately, Easily! Send Today for the Improved 
and Expanded Edition of the First and Best Calcu¬ 
lator Manual — now in use throughout the World 
. . . only $2.00 Postpaid! Be sure to try this manual 
before buying a more expensive calculator — Ab¬ 
solutely Unconditional Money-Back Guarantee — 
and FAST Service! Mallmann Optics and Electronics, 
Dept.-F, 836 South 113, West Allis, Wisconsin 53214. 


QSLs CATALOG SAMPLES 35c. Ritz Print Shop, 
5810 Detroit Avenue, Cleveland, Ohio 44102. 


HEATHKIT SB-102, CW filter, AC and DC supplies, 
mobile mount, remote LMO, speaker, manual, ask¬ 
ing $475. Heathkit SB-110, AC supply, speaker, 
manual, $225. Also Hallicrafters HA-1 keyer, $50. 
All good condition. John Boston WB4RUA, Box 
354, Calhoun, Georgia 30701. (404) 629-3048. 


MOBILE IGNITION SHIELDING provides more 
range with no noise. Available most engines in 
assembled or kit forms, plus many other suppres¬ 
sion accessories. Free literature. Estes Engineering, 
543-H West 184th, Gardena, California 90248. 


SIX ONLY PT4164C, TRW 25W RF transistor, same 
as 2N5591/SS4153. $6 each, all for $30. Bill Latta, 
7309 Greenlawn, Louisville, Ky. 40222. 


TREASURE COAST HAMFEST, March 9 10 — spon¬ 
sors, Vero Beach Amateur Radio Club, Inc. and 
St. Lucie Repeater Association, Community Center, 
Vero Beach, Fla. 32960. Free continental break¬ 
fast — first prize 80-10 transceiver. Dozens of 
others. Speaker. Swappers row. Tickets and infor¬ 
mation, write: Ike Roach, K4QM, Box 3088, Vero 
Beach, Fla. 32960. - 

THE WEST ALLIS MIDWINTER SWAPFEST is Sun 

day, January 27, 1974 at Waukesha County Exposi¬ 
tion Center located on Waukesha County Trunk 
Highway FT, southwest of the Waukesha County 
Airport. Directions: Take Waukesha County Trunk 
Highway F exit on 1-94 south 1.2 miles to County 
FT and west .8 miles to swapfest. Doors open at 
8 A.M. Refreshments available. Talk in station on 
3985 and 146.94. Rain or shine. Tickets $1 advance: 
$1.50 at the door. For details write WA9KRF, 4582 
South Ahmedi Avenue, Milwaukee, Wisconsin 53207. 


SIGNAL ONE OWNERS, expert and prompt service 
by ex-Signal/One engineer. Also will purchase your 
functioning or not functioning unit or spare parts. 
Write or call for details. Larry Pace, K2IXP/7, 1071 
W. Roller Coaster, Tucson, AZ. 85704 (602-888-5234). 


CIRCULATORS 1.65 - 2.1 gig $21.00 pp. Joe Mc¬ 
Cormick of Lake City has been using on 2.3 in 
tropo with v.g. results. Some 2.0 - 2.4 gig $35.00 
pp. Most have sn sheets, charts. Eimac IK20XN-A, 
new $16.00 pp. TWS 12 or TWS15 TWT G.E., 1.7 - 
2.7 gig 30 mw in 20 watt out, most with sn sheet. 
New $165.00 REA only. Eimac WL200, mixers, iso¬ 
lators, wave meters, most x band. Ramcor M & L 
1200B Densiometer sn L band & ant. book and 
chart, $55.00 pp. If you have my last list take 20% 
on any piece of equipment, or clean me out. Doug 
Craton, 5625 Balfrey Dr., W. Palm Bch, Fla. 33406. 


P.C.’s Need a project for winter? Send a SASE for 
list of available boards. Semtronics, Charles R. 
Sempirek, Route #3, Box 1, Bellaire, Ohio 43906. 


432 MHz TRANSMITTER CONVERTER, 5 watts out, 
6939 mixer, 6939 amplifier and solid state LO 
chain. 4% x 7% cast aluminum box. Send for 
more information. Carmichael Communications, 
P. O. Box 256, Carmichael, CA 95608. 


MANUALS for most ham gear made 45/65, some 
earlier. Send SASE for specific quote. Hobby In¬ 
dustry, W0JJK, Box H-864, Council Bluffs, Iowa 
51501. - 

TOUCH-TONE PADS . . . twelve button . . . lighted 
$15.00 . . . unlighted $11.00 . . . postpaid/in¬ 
sured . . . Swank Roberts, WA5GNT, 1130 Fuller 
Drive, Apartment 223, Dallas, Texas 75218 . . . (214) 
328-9307. - 

PRINTED CIRCUIT DRILL BITS. Trumbull. 833 
Balra Drive, El Cerrito, California 94530. 


FOR SALE: 30S-1; 51S-1; 55G-1; 312B-4; 32S-3; 

516F-2; Hallicrafter keyer: Vibroplex key. Package: 
$2,875. You pay shipping — Certified check or 
money order. All in excellent physical and functional 
order. No time to use. K8ACF - 15317 W. Brant 
Road, St. Charles, Michigan 48655. Phone (517) 
585-2966 - nights or weekends (517) 636-9333 - days. 


EMBROIDERED EMBLEMS AND PATCHES. Custom 
made from your design. 10 to 1000’s. Write Rus¬ 
sell, 1109 Turner St., Augusta, Maine 04210. 


WORLD QSL — See ad page 86. 

10 POUNDS ELECTRONICS PARTS $10, Tubes for 
sale too . . . Williams, P. O. 7057, Norfolk, 
Va. 23509. - 

HIGH-PERFORMANCE H.F. SYNTHESIZER replaces 
VFO and delivers output 1-30 MHz continuous 
coverage with accuracy, stability, resolution, and 
calibration to one Hertz. Write for information. 
Petit Logic Systems, Box 51, Oak Harbor, Wa. 98277 

SEND PERFECT MORSE WITH YOUR RTTY and save 
over $150 on price of a comparable Morse key¬ 
board. TMC-1 RTTY to Morse converter connects 
right into your loop trouble-free and accepts in¬ 
put from keyboard or paper tape reader. Entire 
circuit including 64-letter buffer memory on one 
4x6 inch board for $310. Write for information. 
Petit Logic Systems, Box 51, Oak Harbor, Wa. 98277 
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The 1974 Callbook 

is here. 



Hallelujah 


Here they are, the Brand New 1974 Callbooks. Both the U.S. and DX Call- 
books have been completely updated in these exciting larger than ever editions. 

Buy your 1974 Callbooks today and you will enjoy the very latest edition 
for 12 full months as the next new ones are a year away. Put it off and only 
you will be the loser. 

The CALLBOOK is a vital part of every amateur radio station. Over 285,000 
listings in the US CALLBOOK and approximately 200,000 in the DX edition make 
these two volumes an indispensable reference. Not only do the CALLBOOKS list 
QTH's, but they also have page after page of valuable charts, tables and 
maps all designed to make your operating more efficient and more fun. 

To makes these volumes even more valuable 
special service editions are issued each 3 months, 
but only to owners of the 1974 CALLBOOKS, which 
give complete cumulative updated information for 
the 1974 CALLBOOKS. 


___ Vfc. 


US CALLBOOK 

(less service editions) 

Just $9.95 
US CALLBOOK 


DX CALLBOOK 

(less service editions) 

Just $8.95 
DX CALLBOOK 


(with service editions) (with service editions) 

$15.95 $14.95 

Mail orders add 5Or per CALLBOOK postage 
and handling. 

See your favorite dealer or send today to: 


RA0I0 AMATEUR 

^ ca 


BBOCHOBt 


Dept. E 925 Sherwood Drive 
Lake Bluff. Ill 60044 
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1000 PIV AT 2.5 AMP DIODES. New Motorola 
HEP-170. 10 for $2.50, 100 and up 20? each, post¬ 
paid. K. E. Electronics, Box 1279, Tustin, Cali¬ 
fornia 92680. - 

QSLS. Second to none. Same day service. Samples 
25c*. Ray, K7HLR, Box 331, Clearfield, Utah 84015. 

LAKE COUNTY IND. Amateur Radio Club Banquet. 
For the 21st consecutive year, the Lake County Am¬ 
ateur Radio Club, Inc,, proudly announce; its annual 
banquet. The date is February 9, 1974, and the 
time is 6:30 p.m., CST (We start on time). The 
place is the Sherwood Club, 600 E. Joliet St., 
Schererville, Ind, (Two miles east of Rt. 41, V* 
mile north of Rt. 30). Chicken dinner — all you 
can eat — awards, fellowship, speeches, entertain¬ 
ment, gifts, all for $6.00 per ticket. Come. Bring 
your wife or girl friend. Tickets available from club 
ticket volunteers or from the ticket chairman, Her¬ 
bert S. Brier, W9EGQ, 385 Johnson St., Gary, In¬ 
diana 46402. Positively no tickets sold at the door! 

RTTY BAUDOT LOOP TO ASCII CONVERTER accepts 
loop signal at any RTTY speed and del/vers cor¬ 
responding 6 or 8 level parallel ASCII, all on one 
4x6 inch circuit board for $120. Petit Logic 
Systems, Box 51, Oak Harbor, Wa. 98277 

TELETYPEWRITERS — Kleinschmidt — portable, 
fixed, sets, punches, parts, reconditioned, reason¬ 
able. Mark/Space Systems, 3563 Conquista, Long 
Beach, Calif. 90808. 213-429-5821. 

ACTIVE HAMS — Monthly mailer of reconditioned 
and new equipment specials. Sell - Buy • Trade. 
Write: Associated Radio, 8012 Conser, Overland 
Park, Kansas 66204 - 

TRAVEL-PAK QSL KIT Converts photos, post cards 
to QSLs! Send call and 25? for personal sample. 
Samco, Box 203H, Wynantskill, N. Y, 12198. 

WE BUY Late Model Collins-Drake-Swan. Top prices 
cash. Associated Radio, 8012 Conser, Overland 
Park, Kansas 66204. Call: 913-381-5901. 

FOR SALE: Commercial Test Equipment. Send 
SASE for equipment list. Northern Communications 
& Equipment, Inc., P. O. Box 1000, Auke Bay, 
Alaska 99821. - 

TECH MANUALS for Govt, surplus gear — $6.50 
each. R-220/URR, R-389/URR, R-390/URR, R-274/ 
FRR, SP-600JX, BC-639A, BC-779B, USM-16, URM- 
32, TS-497B/URR, OS-8C/U, TT-63A/FGC. CV-591A/ 
URR, BC-160, GRC-19, TS-403/U, URM-25D, RCK, 
LM-21, TS-148/UP, BC-348JNQ, TS-382D/U, PRC-10, 
ALR-5. Thousands more available. Send 50? (coin) 
for list. W3IHD, 7218 Roanne Drive, Washing¬ 
ton, D. C. 20021. - 

SILVER PLATING BREAKTHRU! No mess or lethal 
chemicals. Simply brush on. 6 liquid ounces plates 
1800 square inches copper - brass. Durable. $6.50. 
Abar Research, 11118 Parker, Mokena, III. 60448. 

HAM ASTRONOMERS: Complete standard Questar, 
3 l /z inch, full aperture sun filter, Exacta 35mm. 
SLR camera, adaptors, Linhof tripod, etc. WA8YNI, 
1720 N. Broadway, Hastings, Ml 49058. 

WE BUY ELECTRON ~TUBES, diodes, transistors, 
integrated circuits, Semiconductors. Astral Elec¬ 
tronics, 150 Miller Street, Elizabeth, New Jersey 
07207, (201) 354-2420. 

SELL: IRE Proceedings Unbound 1928 thru 1972. 
45 volumes - best offer. Gonset G50 6m XCVR $110. 
WA2DWV, R. D. 1, Box 155, Freehold, N. J. 07728. 

USED MYLAR TAPES — 1800 foot. Ten for $8.50 
postpaid. Fremerman, 4041 Central, Kansas City, 
Mo. 64111. - 

VERY in-ter-est-ing! Next 5 big issues $1. "The Ham 
Trader," Sycamore IL 60178 

DAYTON HAMVENTION expands to three days 
April 26, 27, 28, 1974 at HARA Arena and Exhi¬ 
bition Center. Brochures mailed March 15th. Write 
for information if you have not attended the last 
two years. P. O. Box 44, Dayton, Ohio 45401. 

MOBILE OPS — Completely shielded ignition sys¬ 
tem kits available for most U S. cars 1965-73. Al¬ 
ternator, generator and regulator filters, feed-thru 
capacitors, copper braid in stock. Write Summit 
Enterprises, 36 Winchip Road, Summit, N. J. 07901. 

TEXTRONIX 535A OSCILLOSCOPE: Dual trace, 
triggered sweep. Less probes, laboratory calibrated, 
$575 or best offer. You pay shipment. H. Karimi, 
Box 405, Fairborn, Ohio 45 324. 


L. I. Electronic Supermart 

(Off the wall self service) 

New P.C. Boards — G10, 1 oz. - 1 side copper- 
fiber glass 

6" x 6", 80? ea. — 6 x 12, $1.50 ea. - 12 x 
12, $2.85 ea. 

New P.C. Boards — G10, 1 oz. - 2 side copper- 
fiber glass 

6" x 6", $1.10 ea. ■ 6 x 12, $2.00 ea. - 12 x 
12, $3.75 ea. 

New P.C. Boards — G10, Fiber glass punch: 

F Pattern 4.5 x 6.5, .062 holes, 5 per 1" $1.30 

P Pattern 4.5 x 6.5, .042 holes, 10 per 1" $1.35 

G Pattern, 4.5 x 6.5, .062 holes, $1.30 

Pkg. 10 Bircher P.C. Board, metal 2" slides $1.00 
Package of 50 flea clips for above punched 

Boards, .062 . 75? 

30 y 4 or V 2 W resistors, packaged 5 per value 

your choice of values . $1.00 

25-1W resistors, packaged 5 per value, your 

choice of values . $1.00 

15-2W resistors, packaged 5 per value, your 
choice of values $1.00 

5 Va or V 2 W, 1% resistors, packaged 5 per 

value, your choice of values .50 

5 ceramic disk caps, .001-01, packaged 5 per 
value, your choice of values .50 

5 mica dip caps, 1 pf-150 pf, packaged 5 per 

value, your choice of values .50 

5 mica dip caps, 180 pf-820 pf, packaged 5 per 
value, your choice of values . .75 

5 mica dip caps, 910 pf-1500 pf, packaged 5 

per value, your choice of values $1.00 

Wire Kit #22 solid PVC, 6 spools, 6 colors, 50' 
ea. spool $3.50 

Wire Kit # 22 stranded PVC, 6 spools, 6 colors, 

50' ea. spool . $3.50 

Wire Kit #24 Solid PVC, 6 spools, 6 colors, 50' 
ea. spool $3.50 

Wire Kit #24 stranded PVC, 6 spools, 6 colors, 

50' ea. spool . $3.50 

10' — Ten cond. ribbon wire, color coded, #22 

or #24, stranded . $1.50 

C & K #7101 mini switch, SPDT on-on $1.05 

C & K #7103 mini switch, SPDT on-off-on $1.20 

C & K #7201 mini switch, DPDT on-on $1.35 

C & K #7203 mini switch, DPDT on-off-on $1.55 

Alco 105D MST momentary on-off-momentary on 

$1.25 

Central Lab DPDT push momentary. SPEC. 4/$1.00 
Connectors, PL259, $.45; PL258, $.70; 175U or 
176U, $.20 ea.; UG 88 cu., $.50; UG 201 a/u 
(N to BNC adapter), $.75; RCA to UHF, $.90. 
Encapsulated chokes luh to 5 Mh, choice 3/$1.00 
Varo type mini bridge rectifiers, approx. % ,f 
sq. size: 2 amp. - 50 v., $1.25; 4 amp. - 50 v., 
$1.25; 6 amp. • 50 v., $1.25; 2 amp. - 100 v., 

$1.25; 4 amp. • 100 v,, $1.25; 6 amp. - 100 v., 

$1.25; 2 amp. - 200 v., $1.50; 4 amp. • 200 v., 

$1.50; 6 amp. • 200 v., $1.50; 2 amp. ■ 400 v., 

$1.50; 4 amp. ■ 400 v., $1.50; 6 amp. • 400 v., $1.50 
Triacs — thermo tab package — 1 amp. ■ 400 
v., $.80 ea.; 3 amp. - 400 v., $1,40 ea.; 4 amp. • 
200 v., $1.20 ea.; 6 amp. • 200 v., $1.40 ea.; 

6 amp. ■ 400 v., $1.60 ea.; 6 amp. - 500 v,, $1.80 
ea.; 8 amp. - 200 v., $1.60 ea.; 8 amp. - 500 v., 
$1.80 ea. 

To-5 case, 1 amp. • 200 v., $.70 ea.; 1 amp. • 
400 v., $1.00 ea. 

SCR 200 v. - 8 amp. thermo tab $.80 ea. 

SEND SELF ADDRESSED ENVELOPE FOR 
FREE MAILER. INCLUDES MANY HUNDREDS 
OF ITEMS NOT LISTED ABOVE. 

Send check or money order - include 60? to 
cover parcel post and handling. UPS shipping 
available. Minimum order $4.50. 

FREE BONUS WITH EACH $10.00 ORDER 
50' SPOOL 600 V. #22 PVC WIRE 

KRP 

ELECTRONIC SUPERMART, INC. 

219 WEST SUNRISE HIGHWAY 
FREEPORT, L. I., N. Y. 11520 
516-623-3346-9 



More Details? CHECK-OFF Page 110 


january 1974 


101 






















K. 



CZ series towers, cranks up, installs 
without guy wires. New lacing design 
creates greater strength. 

Mini and Magna rotating masts . ., high 
strength galvanized tubing, self support¬ 
ing crank-up. 

I For complete details and prices please 
J check your local dealer or write 

A Certified Welders L A. City License #634 

TRISTAO TOWER CO. 

P.0. Box 115, Hanford, California 93230 


NEW -440 MHz PREAMPS 


$54.95 


iS 


Two stage preamps use KMC Bipolar and Mos- 
fet Transistors. 20db gain, 20 MHz bandwidth. 
These are high quality preamps suitable for the 
most demanding applications AC models have 
die cast case, others have metal enclosure. 

432PA 3.5db NF 12VDC $29.95 

432PA-1 3.5db NF 117VAC $54.95 

432PC 1.5 to 2.0db NF 12VDC $69.95 

432PC-1 1.5 to 2 0db NF 117VAC $94.95 


I ANPI P O. BOX 112 

SUCCASUNNA, N. J. 07876 
LABORATORIES 201 584 6521 



MODEL *'A" Frequency Counter Price $299.00 

10Hz to 80 MHz ( * 1Hz) Direct Count guar¬ 
anteed (1Hz to over 100MHz) typical) 

Read Out: 5 LED digits • LED Over Range 
Sensitivity: Less than 100 millivolts over en¬ 
tire range. 

Power Req.: Either 120 VAC or 12 VDC 15 
watts approx. 

Small Size: 2.34" x 5.68" x 8.18" 

Overload protected input and DC power input. 
MODEL “AS” Frequency Counter Price $375.00 
Exactly as above plus an internal 250MHz 
Scaler ( i 10Hz to well over the guaranteed 
frequency of 250 MHz.) No external power is 
required. 

Shifting DECIMAL POINT gives a DIRECT 
READOUT of VHF Frequencies. 

One BNC INPUT for both ranges. No cable 
changing from HF to VHF. 

(CA residents add State Sales Tax) 

Dealer inquiries invited 




ELECTRONICS 

P.O. BOX 1672 
VISTA, CA. 92083 
714-726-1313 


DIGITAL:THEORY,DESIGN . 
CONSTRUCTION 

LOGIC 

NEWSLETTER 


SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 

WALDWICK.N.J. 07463 



NO ETCH CIRCUIT BOARDS 
FROM FULL SCALE TEMPLATES 
Hardened Chrome Alloy Steel 

ISOLATED PAD - DRILL - MILL 

"V Simple - Fast - Accurate - Sale 
X Sizes: 0.20", 0.15". 0.10" Pi a. with 
'C l replaceable 60 drill $6.95 ea. 
^ J A F STAHLER Co PO BOX 354-H 
CUPERTINO. CALIF. 95014 
Calif. Residents add 5% 


\SPACE-AGE TV CAMERA KITS S PLANS 

A PIONEER IN to* TELECASTING 1 
TV CAMERA. MoM IMA, W « Q. p* W 

S*a»». cviMKhan Manual. H.j, a«aJ>V 

Cannocfl ■> ■»» TV ..*«,« mafi'-rohos. for horn*. | 

■M- ',<'•«>, aArca'ian, wA/tby, a4c. 

PMONI or wain for CATAIOO- 
OtAl MWI-JlIt 
.Aon* ovaik 

kilt, locus Aofi. coll, vAcan vha», 

I ooi moaoway hw ATV Research oakota city, him mt3i I 


LOW PRICES 

ON POPULAR COMPONENTS 

IF FILTERS 

• Monolythic crystal filters at 10.7 and 
16.9 MHz 

• Ceramic filters at 455 kHz 

SEMICONDUCTORS 

• VHF power transistors by CTC Varian 
. J and MOS FETS 

• Linear ICs — AM/FM IF. Audio PA 

• Bipolar — RF and AF popular types 

INDUCTORS 

• Molded chokes 

• Coil forms — with adjustable cores 

CAPACITORS 

• Popular variable types 

QUALITY COMPONENTS 

• No seconds or surplus 

• Name brands — fully guaranteed 

• Spec sheets on request 

GREAT PRICES 

• Price breaks at low quantities 

• Prices below large mail-order houses 

WRITE FOR CATALOG 173 

Amtech 

P. O. BOX 624, MARION. IOWA 52302 
(319) 377-7927 or (319) 377-2638 
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“DON AND BOB" DISCOUNT PRICES Plus Full 
Warranty. Call or write fast quotes. All items new. 
guaranteed SBE144 199.95; Midland 13500 2MFM 
15W mobile 219.95; 13509 W-T 2W. 209.95; SBE- 
4S0TRC. converts 2M-3/4M 149 00; 20% plus off 

list: Hy-Gain TH6DXX 143.00; Mosley Classic 33 
124.00; Ham M ‘.9.00; TR44 59.95; Belden 8 wire 
rotor cable 8448 10c/ft; 8214 RG8 foam coax 

17e/ft; Hy-Gain 400 rotor (230.00L) 179.00; 5COND. 
rotor cable 19c/ft; 15% off list Triex, Rohn tower; 
3/16" cable clamps 18c ea; cl5 antenna wire 

I. 95/C; Motorola HEP170 epoxy diode 2.5A/1000 

PIV 29c. 25.00/100 lot; .001MFD/10KV doorknob 
(CDE) 1.95; Hammarlund HF50 1.95; Motorola 
semi-conductor data series 7.50; Sorensen ACR 
2000VA AC regulator 150.00; write quote Swan. 
Eimac. Drake. Kenwood Ten Tec; Calrad KW SWR 
relative power dualmeter bridge, to 150MHz 15.95; 
all items guaranteed. Free flyer. Prices FOB Hous¬ 
ton. include postage with small orders, excess re¬ 
funded Madison Electronics. 1508 McKinney. Hous¬ 
ton. Texas 77002. 713/224 2668. nite/weckend 713/ 
497-5683. - 

SELL: Every issue of ‘73 Magazine. All offers con¬ 
sidered. John Hill. W4WXJ. 2885 Lyncrest Drive. 
Nashville. Tn. 37214. 615-883-2163. 

FIGHT TVI with the RSO Low Pass Filter. For bro¬ 
chure write: Taylor Communications Manufacturing 
Company, Box 126, Agincourt, Ontario. Canada. 
MIS 3B4 - 

HOMEBREWERS: Stamp brings list of high quality 
components. CPO Surplus. Box 189. Braintree. 
Mass. 02184. - 

SELL: G. E. 2 meter progress line desk top base. 
60 watts, with preamp. 2 frequency. 3 pair of 
crystals. Very clean. Best offer over $75.00. Also 
TR22. good condition, $150. Paul S. Smith. WB9JSE. 
7723 W. Bender Ave.. Milwaukee. Wis. 53218. 

FREE with the purchase of a new Genave GTX-200 
at $259.95: 18 crystals of your choice. Send cash¬ 
ier's check or money order for same day shipment. 
For equally good deals on Drake. Standard. Clegg. 
Regency. Hallicrafters. Tempo. Kenwood. Midland. 
Ten-Tec. Galaxy. Hy-Gain. CushCraft. Mosley. Sony, 
and Hustler, write to Hoosier Electronics, your ham 
headquarters in the heart of the Midwest. Become 
one of our many happy and satisfied customers. 
Write or call today for our low quote and try our 
individual, personal service. Hoosier Electronics. 
Inc., R. R. 25. Box 403, Terre Haute. Indiana 47802. 
(812)894 2397. - 

RESISTORS: Carbon composition brand new. All 
standard values stocked. %W 10% 40/$ 1.00; >/ 4 W 
10% 30/$1.00 — 10 resistors per value, please. 
Minimum order $5.00. 15W RMS 1C Audio Ampli¬ 
fier — Panasonic. Frequency response 20Hz-100 
kHz. %% distortion. Price $6 95 Postpaid. Pace 
Electronic Products. Box 161-H. Ontario Center. 
New York 14520. - 

QRP TRANSMATCH, Vari Q filter, FM crystal logic 
oscillator kits. Write Peter Meacham Associates. 
19 Loretta Road. Waltham, Mass. 02154. 

RECIPROCATING DETECTOR, write Peter Meacham 
Associates, 19 Loretta Road. Waltham. Mass. 02154. 

ANEMOMETER — make your own wind guage — 
D.C. motor generator and instructions $3.00 post- 
>aid. W2GKF. 55 Runnymeade Rd . Berkeley Heights. 
Hew Jersey 07922. - 

SPARE PARTS, tubes, xfmers. SSB-CW equip., 
ind assy. SASE brings list. P. O. Box 437. North 
Hollywood 91603. - 

TEFLON WIRE ff22 guage stranded, silver plated. 

II. 75/100 ft. Rich Shyer. 625 4 S. Palomares. 
’omona. Ca. 91766. 

SWAN 500C, 117X. 14C, $425. Triplett Model 221 T. 
M000VDC, 0-1000ma. Model 420, 0 500VDC. 0 300 
na. $15 ea Ballentine 303 $400. P. O Box 1645. 
Srand Junction, Colo. 81501. 

HE WHEATON COMMUNITY RADIO AMATEURS 

WCRA) will hold their 12th Annual MidWinter 
►wap and Shop on Sunday. February 10. at the 
>uPage County Fairgrounds. Wheaton. Hours 8 a m. 
o 5 p.m. Tickets $1.50 advance; $2.00 at the door 
wo buildings again this year and unlimited park 
ng. Bring your own tables. Free coffee and donuts 
*:00 to 9:30 a.m. For info and advance tickets con- 
act L. O. Shaw. W90KI, 433 S. Villa Ave . Villa 
'ark. III. 60181. Advance ticket orders must be 
•ostmarked no later than February 3, 1974 


Drake 

C-Line 



Shipments against our orders placed 
months ago are arriving daily. No long 
wait for the world's most popular ham 
gear. 

SERVING HAMS for 35 YEARS 

ELECTRONIC DISTRIBUTORS, INC. 

I960 Peck Muskegon, Ml 49441 

Tel. (616)-726-3196 
HRS. 8:30 - 5:30 SAT. 9 - 4 


• #16 stranded copper wire 

• Insulated for cleaner, easy handling 

a Pretuned and tested guaranteed resonance 

• Available 80 thru 10 meters amateur radio bands 

• Clips included for portable use allowing same coax to be 
used (or different antennas (small coax only) 

CI10 • $6.95 CI15 - $7.95 CI20 - $9.95 
CI40 - $12.95 CI80 - $17.95 
RG-58/U & RG-59/U available at $12.95 per 100 feel 
Information available or order direct 

CATRONICS INTERNATIONAL 

P 0 BOX 132 • MIAMI, FLORIDA 33156 


rr 

P -*T: 


NEW! 

GLOBALMAN 

TRANSKEY 

EK-108D 

with built in monitor 

$64.95 ppd. 


Jam-Proof IC Circuitry • 5-50 wpm 
self completing • Output heavy-duty 
TR switch 250v. 2 amps • Power: 2 
flashlight batteries or external 6V0C 
1 year unconditional guarantee — 10 day return privilege 
Write for specs & photos. Dealers Wanted 

W6PHA - GLOBAL IMPORT CO. 

714-533-4400 Ttlex 678496 Box 246, El Toro, Calif. 92630 
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NEW MINIATURE CRYSTAL FILTERS Made USA 
_ Data \fnl with S A S E. 

+ZT..*' Model WF-4 Model WF-8 

No. CrytUh 4 8 


WHEATLAND 

ELECTRONICS 

P 0 BOX 343 
ARKANSAS CITY 
KANSAS 67005 


No. CrytUlt 
Center Freq. 

Band Width at 6db 
60db/6db Shjpr 
Ultimate Rejection 
In/Out Termination 
PRICE 


9.0 MHz 
2 5kHz 
2 0 (45/6) 
45 db 
120 Q 
S22 95 


9 0 MHz 
2.5kHz 

1 8 rn.il. 
100 db min 
140 0 
S30.95 


Matching Cryilab USB (8998.5 kHz) 
or LSB (9001.5 kHz) $3.00 each 
Include .75 for poitjgc and handling. 


WANTS TO BUY 

All types of military electronics equipment and 
parts. Call collect for cash offer. 

SPACE ELECTRONICS division of 
MILITARY ELECTRONICS CORP. 

76 Brookside Drive, Upper Saddle River 
New Jersey 07458 • (201) 327-7640 


THE ULTIMATE MORSE KEYBOARD 

• 61 character butter 

• Standard typewriter format with space 

• Compatible with KM—120 memory 

Available 1 Sot ember Model « KB-1200 

Write for specifications $*199.95 




electro 

DEVICES 


USED TEST EQUIPMENT 

All checked and operating unless otherwise 

noted. FOB Monroe Money back (less shipping) 
if not satisfied. 

Boonton 190A Q-mtr 20 260 MHz 06*1200 375 

Boonton 202B Sig Gen AM FM 54*216 MHz 310 
GR546C Audio Microvolter 5uvlv 85 

GR1302A Audio Osc.-low distortion 125 

HPIOOD-Freq. stand, w/scope Acc. lppm 85 

HP185A Scope W/186B amp sampling IgHz 335 
HP330C Dist anal 20 Hz 20kHz 1% 225 

HP540B Trans osc. for 524 to 12.4gHz 185 

HP608D (TS510A/U) sig gen 10*420 MHz 450 
Kay 860A Van-sweep 2-215MHZ. cal. attn 175 
Nems Clark 1671 FM revr 175 260MHz 125 
Polarad MSG34*Sig. Gen 4.2-1 IgHz calib. attn. 

AM FM Pulse mod. 495 

Polarad R uwave revr .4-84gHz with plug in AM. 

FM. CW. POlse — less plug in 225 

Polarad TSA Spec. Anal .01 44gHz with plug-in 
— less plug-in 125 

Republic VA260 Q-mtr (sim. Boonton 160A) 185 
Solitron 200A SCR tester-checks anode, gate 
volts current, leakage and holding 165 

Stoddart NM10A (URM 6) RF intens mtr 10* 
250 kHz. complete with acc. 630 

Stoddart NM20A (PRM-1) RF intens mtr 15* 
25MHz. complete with acc. 825 

Stoddart NM52A-RFI mtr. ,375-lgHz. w/ acc. 985 
Tek RM 15 DC15MHZ GP scope 265 

Tek 181 Time mark generator 95 

Tek 190A Const. Ampl. Sig. Gen 35*50MHz 125 
Tek 531 DC*15MHz scope takes letter plug in 175 
FR6/U Freq mtr .001°/,, acc 100 500MH/ 145 

SG24/TRM3 Sweep Gen. 15400 MHz. CW. AM. 

FM Xtal markers. scope-Dev. to 20% 

TS 403A Sir Gen (HP616) 1 8 4gHz 385 

URM 7 RI-FI mtr (sim. NF-105) 20*400MHz 750 

(Send SASE for complete list) 

PDAV E ,ec tronics 

UnHl P. O. Box 941, Monroe. Ml 48161 

Specializing in used test equipment 
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"HOSS TRADER Ed Moory" says he will not be 
undersold on cash deals! Shop around for your 
best price and then call or write the "HOSS" before 
you buy! New Galaxy GT-550A Transceiver with 
supply and microphone, package $599.00: New 
Drake TR-22. reg $219.95, cash $175.00: New Swan 
270B. $375.00: New Collins in stock: New Rohn 50 
ft. heavy-duty foldover tower, prepaid $255.00: 
New Mosley CL-33 and demo Ham M rotor. $215.00: 
Used equipment: R4 C. $399.00 T4-XC. $425.00: 
R4 B. $309.00: Ham M. $85.00: Nice KWM-2, 
$549.00: FPM-300. $489.00: Used TR-4C. $149.00 
Moory Electronics Company, P. O. Box 506. DeWitt, 
Arkansas 72042. Tel: 501 946-2820 


QSL'S — BROWNIE W3CJI — 311 IB Lehigh. Allen¬ 
town. Pa. 18103. Samples 10c. Cut catalogue 25c. 

SURPLUS TEST EQUIPMENT. VHF and microwave 
gear: write for bulletins. David Edsall. 2843 St. 
Paul. Baltimore, Md. 21218. 


5939's, 6360's, Guaranteed good. $2 50 each. Jack 
W6TNR. 15718 Mayall. Sepulveda. Calif. 91340. 


STOLEN EQUIPMENT — Standard Model SRC 146A 
FM transceiver in leather case, serial 208070. was 
stolen from aircraft at Los Angeles International 
Airport on October 5, 1973. Contact: Lt W L. 

Robinson. SLPD. Chief Security. Salt Lake City In¬ 
ternational Phone (801) 328 7652 or P O AMF 
Box 22084. Salt Lake City. Utah 84122. 


DO-IT-URSELF DXPEDITION — Stay at ZF1SB — 
Cayman Is. Vertical antenna and Caribbean at your 
doorstep Diving/fishing if band folds. We arrange 
license Write Spanish Bay Reef Resort. Box 800K. 
Grand Cayman. B. W. I. 


DIGITAL frequency display for your receiver and 
transmitter. Detailed plans $3.00. Communications 
Electronics Specialties, 814 Orwell Ave., Orlando, 
Fla. 32809 - 

TELETYPEWRITER PARTS, gears, manuals, supplies, 
tape, toroids. SASE list. Typetronics. Box 8873, Ft. 
Lauderdale, FI. 33310. Buy parts, late machines. 


KLM AND MADISON ELECTRONICS present the best 
in VHF-UHF antennas 143.5-148 5 MHz 7EL 21.95 
up to 16EL. 49.95 — Write specifications 220MHz; 
432MHz 27EL. 41.95; write for quotes, prices FOB 
Calif, or Houston. Madison Electronics. 1508 Me 
Kinney. Houston. Texas 77002. 713/224 2668, mte/ 
weekend 713/497-5683. 


PRECISION HAND TOOLS, special ham experimenter 
discount. Letter brings mailings. Artisan Tool Com¬ 
pany, Box 36. Glenmont. New York 12077. 


WANT OLD RADIO SHOW TRANSCRIPTION discs 
Any size or speed. Send details to. Larry Kiner. 
W7FIZ, 7554 132nd Ave. N.E.. Kirkland. Wa. 98033. 


CANADIAN JUMBO SURPLUS and Parts Catalogs. 
Bargains Galore. Send $1. ETCO HR, Box 741. Mon¬ 
treal "A" H3c 2V2. 


WANTED: tubes, transistors, equipment, what have 
you? Bernard Goldstein, W2MNP. Box 257. Canal 
Station. New York. N Y. 10013. 


REMOTE CONTROLS for mobile installations. I 
have several brand new Hartman remotes, com¬ 
plete with 18 ft. cable, Shure rnic.. mtg. bracket. 
All units are boxed and never used. $24.95 includ¬ 
ing postage to M. Cohen. 45 Pennington Way,, 
Spring Valley. N. Y. 10977. 


NEED PARTS? We carry parts for R 388 390 390A- 
391 392-1051 51S1 Nems Clark Racal Pack sets 
PRC-25 41 47 62-70-71-73 74-77. If you need a part 
no matter what you have. If its U S. government 
we have it or can get it.Also we want to buy or 
trade all aircraft communications. All ground radio 
communications. All plug-in modules control heads. 
No matter what cond. they are in • bent or busted 
ok. We will buy or trade. We have R-390-388-390A- 
392-1051-51S1 Nems Clark • Racal • and new ham 

t ear for trade. D & R Electronics. R D. tt 1. Box 
6. Milton. Pa. 17847. Phone 1 717-742 4604 after 
6:00 P M 


STANDARD 146-A still in factory carton with war¬ 
ranty card. $238.70 W40AQ. Box 17222, Nashville. 
Tenn. 37217, (615 834-8999). 


ECM-5 FM Modulation Meter 

• Obtain30MOMHl Ollly $ 75.00 

• Crytul controlled lot l*tt «nd Mty 
operation 

• Pejk iriding 

• Satiety pmvried with AA pincrilt 

• All M>lid itatr 

• Built in antenna 

• Quality cwnliuctrd with G 10 p c 
board* 

Pfum* in wine Skip 1VSHAK 


Dui 817 4/6 7171 

hv ili'irf ifijtl a 
lii- S/«, 00 in.it si 00 n«. 

OvtMltloi 141, 'X MM; S3 9b . 



ORDER INFO 


edit 4 '• vjltn la» 



c»n>' t 

«»7 N hr««« 

t.„i.»fiw i>ki, an «4;rii 



52 ohm Two (2) PL-259 Coaxial Connectors in¬ 
cluded. Used, Good Condition: 68 Ft. Length $5.50 
— 50 Ft. Length $4.50 — 25 Ft Length $2.50 

RG-54A/U COAXIAL CABLE 

58 ohm .250 O.D. Polyethylene Unused. 370 
Foot Roll $10.00 — 185 Foot Roll $6.00 
Prices are F.O.B., Lima, Ohio • Order Dept. HR 
SEND TODAY FOR BIG FREE CATALOG 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 


LOWER 

PRICES 

two models 



TIME 
TELLER 

OX Operating Aid 

MCl - ^ " _ 

A turn ol knob and 2 color drum dial shows time your 
QTH and corresponding local time in all zones 
also GMT Both models feature 2 color map panel ol 
enamel on aluminum 9' in length 

Moon »M*UU»N[T 

MCI Unlimihed mahogany cabinet $9 90 

AC1 Poltihrd acrylic cabinet 14 75 

Add $1 ?5 lo« muling cost 


U-J 

Industries 


6605 Shoal Creek Blvd. 
Austin. Texas 78757 
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CD 1 >1 >■ 2 m * ,er FM 

OD“±H*f TRANSCEIVER 



12 CHANNEL 10 WATT 2 METER 
FM TRANSCEIVER COMPLETE 
WITH 3 SETS CRYSTALS 
MICROPHONE. MTG. BRACKET 

List 259.95 Your Cost 199.95 fob Houston 

MADISON ELECTRONICS SUPPLY 

1508 McKinney ave. • Houston, Texas 

713/2242668 


- PCB KITS - 

RTTY SPEED CONVERTER Drilled PCB 5 & 11 VDC $40.00 
DRILLED PCB ONLY $ 6.00 

RTTY AFSK Gen. All Shills & CW I.C. 9 VDC @> 2ma $6 60 
100 KHz XTAL CALIBRATOR Less Xtal 9 VDC @ 2ma $4.75 
POWER SUPPLY — 28 VDC <® 650 ma output $8 95 
PREAMP MICROPHONE, 26 DB Gain 9 VDC <S> lma S3.50 
LIMITER PREAMP For High 2 Mike 9 VDC @ lma $4 80 
PRODUCT DETECTOR For Your Receiver 9 VDC (S' lma S3 60 
"S" METER KIT Less lma Meter 6.3VAC $4.75 

SWR METER, Stripline, Less 200„a Meter $2 95 

WWV CONVERTER 3.5-4.0 MHz Output 9 VDC @ 5ma $5.25 
Requires 6-6.5MHZ Crystal 

6 METER CONVERTER FET Front End 9 VDC @ 5ma $5.95 
7-11 MHz Output Less 43 MHz Xtal 
CW KEYING MONITOR, RF Keyed, Less Spkr. 9 VDC @ 9ma 

S4 70 

POWER SUPPLY - 9 VDC (S' 50ma Output 115VAC S4.85 
6 OR 2 METER CASCOOE PREAMP 80 VDC @ 4.5ma $4.95 
Wired & Tested Less 2 ea 6CW4 
Nuvistors. Specify 6 or 2 Meter Model 
DRILLS, #54, 56, 58 or 60 (each) $ 40 

Finest Quality for PCB'S, Made in USA Three For $1.00 

EXCEPT AS NOTED ABOVE, ALL KITS ARE NEW, 
100% SOLID STATE. AND COME COMPLETE WITH AN 
UNDRILLED G-10 PCB (PRINTED CIRCUIT BOARD) AND 
ALL PCB MOUNTED COMPONENTS KITS ARE LESS 
POWER SUPPLIES, CHASSIS, AND ENCLOSURE HARD¬ 
WARE SEND SELF-ADDRESSEO, STAMPED ENVELOPE 
FOR COMPLETE DATA SHEET AND SCHEMATIC. 


SATISFACTION GUARANTEED RETURN IN 30 DAYS 
FOR REFUND ALL KITS POSTPAID INCLUDE 25e 
HANDLING CHARGE. WASHINGTON RESIDENTS ADO 
5.3% SALES TAX 


P. M. ELECTRONICS INC. 

519 SOUTH AUSTIN. SEATTLE, WASH. 98108 


DUAL BAND ANTENNAS 

These ready to mount antennas consist of full 
M- wavelength elements of No. 12 coppcrweld 
wire and can be used as either dipoles or in¬ 
verted vee*. No traps, coils, gimmicks, etc. are 
used to shorten the elements. 2K\V rating. 
Single coax feedlinc required. Individually 
mounted dipoles with common center insulator: 
80/40, $21.95; 40/20. $16.25; 20/15. $14.10. 
Other combinations available. Send for free 
catalog listing dual band, monoband, and fold¬ 
ed dipole antennas. Baiuns available. Postpaid 
conterminal U. S. A. 

HOUSE OF DIPOLES 

P. O. BOX 8484 
ORLANDO. FLORIDA 32806 


A ham 

- radio 


bind 

and 

find« 


e/v\ 


e/v\ 


Your HAM RADIO Magazine collection is 
valuable and it deserves the organization 
and protection our handsome rugged 
binders can provide. 

Each binder cover comes complete with 
date labels to properly identify each 
year's issues. 

BINDERS $4.50 each 
or 3 for $12.00 ppd 

order today 


ham 

radio 


magazine 


Greenville, NH 03048 


BRITISH READERS 

You may now purchase Ham 
Radio Binders directly from 

Radio Society ok Cheat Britain 
35 Doughty Street 
London WC1N 2AE 

.£.1.40 each 
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Here’s whyThunderbirds outperform all other 
tri-banders: 

• Thunderbird s "Hy-O " (raps provide separate traps lor each band Hy-Q traps 
are electronically tuned at the factory to perform better at any trequency in the 
band either phone or CW And you can tune the antenna using charts supplied 
in the manual to substantially outperlorm any other antennas made 

• Thunderbird s superior construction includes a new cast aluminum tilt head 
universal boom-lo-mast bracket that accommodates masts trom 1V< x 2'j 
Allows easy tilting lor installation maintenance and tuning and provides mast 
leed-thru lor beam stacking 

Taper swaged, slotted tubing on all elements allows easy adiustment and readiust- 
ment Taper swaged to permit larger diameter tubing where it counts' And less 
wind loading Full circumference compression clamps are mechanically and 
electrically superior to sell-tapping metal screws 

’ Thunderbird s exclusive Beta Match achieves balanced input optimum matching 
on all 3 bands and provides DC ground to eliminate precipitation static 

• 25 db Iront-to-back ratio 

• SWR less than 1 5 to t on all bands 

• 24-foot boom none longer in the industry 

• Extra heavy gauge machine formed element to boom brackets with plastic 
sleeves used only for insulation Bracket design allows full mechanical support 

• Interlaced optimum spaced elements for higher gain and better pattern control 

' 3 active elements on 20 and 15 meters 4 active elements on 10 meters 


New 6-Element Super Thunderbird 

Model 389 

Suggested retail price $189.95 

Improved 3-Element Thunderbird 

Model 388 

Suggested retail price $154.95 


Fabulous 3-Element Thunderbird. Jr. 

Model 221 

Suggested retail price $109.95 

Popular 2-Element Thunderbird 

Model 390 

Suggested retail price $99.95 


a f n ELECTRONICS CORPORATION 

fllll Dept BA 8601 Northeast Highway Six Lincoln NE 68507 
402/464-9151 Telex 48-6424 

Distributed m Canada by LEC1RON RADIO SALES LTD 211 Hunter Streel West Peterborough Ontario 
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SEND 


DETAILED 


BROCHURE 


turns mild mannered 2 meter 
mobile FM transceivers into 
70-90 watt roaring tigers! 

SB-1 PA, Class C amplifier, connects 
between FM transceiver and antenna 
and to car battery— boosts output 
power approximately 10 times (i.e., 

7W in, 70W out, etc.) And broad band 
—covers 143-149 MHz. 

Small — less than 1 /10 cu/ft, — 
rugged cast housing readily mounted 
in car. Built-in antenna relay operates 
from rectified RF. All solid state using 
highest commercial quality CTC 
transistors — not surplus culls. 
Long-life— minimum drain. 


LINEAR SYSTEMS. INC. 220 Airport Boulevard, Watsonvdle CA 95076 


AK 1 BOARD ONLY $ 3.25 

AK 1 KIT OF ELECTRONIC PARTS $ 20.00 

ST-5 BOARDS ONLY $ 5.25 

ST-5 KIT OF ELECTRONIC PARTS $ 47.50 

ST 5A BOARDS ONLY $ 5.25 

ST-5A KIT OF ELECTRONIC PARTS J 54 00 

ST-6 BOARDS ONLY (These are the 8 original 


by W6FFC) $ 18.00 

ST 6 KIT OF ELECTRONIC PARTS $128.50 

MOD KIT FOR UPDATING THE ST-5 TO THE 
ST5A $ 9.00 

PEMCO 250 EIGHT DIGIT COUNTER WITH 
BUILT-IN PRE SCALER AND POWER SUPPLY 
SEMI KIT $165.00 

PEMCO MODEL 50A FREQUENCY COUNTER 
SEMI KIT $125.00 

These are fully assembled and tested boards 
only, you add your own cabinet, etc. Write 
for details. 

You must supply the cabinet, A C. co'd, meter, switches, 
etc. on all kil«- except where noted otherwise. (All prices 
are postage paid (we pay shipping). 

We will do mo't any printed circuit board for individuals 
or prototypes. If required we will also do the layout of 
the boards All our boards are G-10 glass-epoxy solder 
plated and come drilled only At present time we can do 
only single sided. All component parts used in our kits are 
new manufacturers stock. We Do Not Use Any Used or 
Surplus Parts. All inquiries are answered promptly. 


PEMCO 


ELECTRONICS 

MANUFACTURING 


422 18thSt., N.K.,Salem,Ore.97301. i 503) 585-1641 


DON'T MISS 

HR REPORT 

PAGE 88 


WE PAY 


HIGHEST 


PRICES FOR ELECTRON 
TUBES AND SEMICONDUCTORS 


H & L ASSOCIATES 

ELIZABETHPORT INDUSTRIAL PARK 
ELIZABETH, NEW JERSEY 07206 
(201) 351-4200 


EAST COAST SERVICE CENTER 

We also service all other popular makes. 

Complete professionally staffed labor¬ 
atory fully equipped for all aspects of 
maintenance and service. Graduate Engi¬ 
neer on duty. Custom Design services 
available. 

PROFESSIONAL ELECTRONICS CO., INC. 

1710 JOAN AVE. EUDOWOOD BRANCH 
BALTIMORE. MD. 21204 
301-661-2123 
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COMPUTER KEYBOARD 
$7.00 (as is) 



Several styles on hand in poor condition, broken 
key/keys. broken case or no case. etc. Still a 
good value at $7.00 for parts, switches, and 


each has 

encoder 

board in 

base. 


2N2152 

45 volt 

170 watt 

PNP-G 

$1.00 

•2N3713 

80 

150 

NPN-S 

1.00 

•2N3773 

160 

150 

NPN-S 

.75 

•2N3789 

60 

150 

PNP-S 

.75 

2N5301 

40 

200 

NPN-S 

1.25 

•2N5301 

40 

200 

NPN-S 

1.00 


•Removed from used equipment 

TRANSFORMERS 

BRAND NEW. 115 volt AC input. OP AMP 
XFMR. out puts: 16 VCT Vs amp. 17 VCT •/» 
amp. $3.50 

FILAMENT or BTRY CHARGER XFMR 

output of 18 volts at 4.5 amp $3.50 


nmttnnmtmtn CALCULATOR 
KEYBOARD 

Brand new keyboards for 
hand held calculators. Two 
I 1 ‘ * I 1 styles available. 

One for use with calculator 
1 * ! h • chip CAL TEX 5001-5002- 

5012 or MOSTEK 5010-5012. 
Another for use with Gen. 
Inst, chip C500. 

GT GIT I Priced at $8.00 each or two 

for $15.00. 



CT 5005 

CALCULATOR CHIP 


Single MOS chip with all logic required for 12 
digit 4 function desk top calculator with extra 
storage register for memory or constant. Mul¬ 
tiplexed 7 segment outputs for LED, Incan¬ 
descent. Fluorescent, or Gas Discharge displays. 
Brand new. bargain priced, with specs. 

$8.00 each. 2 for $15.00 



DISPLAYS 


313,344 CORE MEMORY $125.00 

From SPECTRA computer, visually OK. 64 x 
68 x 4 x 18 core stack. Figures out to 35K Byte. 

LED 7 

SEGMENT READOUT 

-—-——“X Similar to MAN-1. Factory sec- 

\ onds but functionally OK. Fit 
\\ r-~\ \ 14 pin DIP socket. 

IV\ \ 7 segment w/left decimal 

AXl—A \ LED-A-L $3.00 

//A \ 7 segment w/right decimal 

£LEDAR 3.25 

7 segment no decimal 
/ 9 ULEDA 2.75 

Above LEDs—7 for the price of 5 
Socket for above, gold plated 
leads 3/1.00 

1C SALE YOUR CHOICE 3 for $1.00 

Ml 900 BUFFER TO-S 

Ml 914 DUAL 2 INPUT GATE TO-5 

Ml 923 JK FLIP FLOP TO-5 

Ml 926 Hi speed JK FLIP FLOP TO-5 

Ml 931 JK/RS FLIP FLOP (DIP) 

10 pin socket (or TO-5 1C 3/1.00 


GIANT NIXIE B7971 


Used $1.00 


Brand New $2.00 


With schematic for GIANT clock. 

COMPUTER TAPE DECK $75.00 

Takes Vs inch tape, made by Computer Entry 
Systems. Visually ok, with electronics, no data 
available. 


LASER DIODES, new listing just arrived, send 
SAE. _ 

CMOS 4814 HEX INVERTER 

CMOS HEX INVERTER, dual inline package. 3 18 
volt range, dual diode protection against static 
charge. Dielectrically isolated complimentary 
MOS. $1.00 each 12 for $10.00 

DUAL 16 BIT MEMORY 

Dual 16 bit memory, serial MOS by Philco TO-5 
case, brand new with 2 page specs. 

tfPLR 532 $1.00 each $10/12 


.00 each $10/12 


Brand new 4-on-a-strip LED readouts. End-butt 
two strips and come up with 8 digit readout. 
An unheard of Super Value . . . $8.00 per strip. 

2 strips $15.00 

Another strip . . . this one a Clock Chip readout. 

2 digits ... a space . . . and 2 more digits. 
Just right for a clock reading hours and min¬ 
utes. This one only $8.00 

JOHN MESHNA JR. ELECTRONICS 


2048 BIT MOS MEMORY 

2048 bit MOS LSI random access memory NEC 
6003. All inputs except clock are TTL com¬ 
patible. 2048 word by 1 bit. 22 pin ceramic 
dual-in-line. With specs. 

$9.00 each 2 for $17.00 

ASCII KEYBOARDS 
LIKE NEW $45.00 

From Raytheon, with encoder board in base, 
output on blue ribbon connector. This is the 
same keyboard we sell at $50 except this one 
has no case. 5 extra function buttons each 
side. Price includes shipping world wide. 

TML 1 I i I i I I I iilMi 

in mm i f 

Ep i i i i i i i i r-^K 

Huj'i i n in i ll-jm 


Postage Extra on all Items 

P. 0. Box 62 E. Lynn, Mass. 01904 
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Advertise *\f j 

check-off! 

■ 

. . . for literature, in a hurry — ! 
we'll rush your name to the companies ■ 
whose names you “check-off” , 


-Amtech 006 
-Andy 007 
-Babylon 014 
-Barry 016 
-Catronics 189 
-Communications 


—Logic 133 
—MFJ 082 
—Madison 083 
—Matric 084 
—McClaren 155 
—Meshna 085 


Specialists 030 


Modar 195 

—Curtis 034 


—Mor-Gain 089 

—Cush Craft 035 


—Nurmi 090 

—Data 037 


—PM 091 

—Drake 039 


—Palomar 093 

—Dynamic 


—Pemco 095 

Electronics 041 


—Poly Paks 096 

-ECM 190 


—Pro. Elect. 140 

—EICO 194 


-RP 098 

—Eimac 043 


—Radiation 099 

—Electronic Dist. 

044 

-Callbook 100 

—Epsilon 046 


—Regency 102 

—Exceltronics 139 


—Savoy 105 

-Fair 048 


—Space Military 107 

—G & G 051 


—Spectronics, FM 191 

—Gateway 052 


—Spectrum 108 

—Global 053 


—Stahler 142 

—Goldstein’s 130 


—Star-Tronics 110 

—Gray 055 


—Swan 111 

—Great American 

132 

—Teletron 188 

—H & L 056 


-Ten-Tec 114 

-HAL 057 


—Topeka FM 115 

—Ham Radio 150 


—Tristao 118 

-Heath 060 


—Tri-Tek 117 

—Henry 062 


-UJ 119 

—House of Dipoles 

036 

—VHF 

—Hy-Gain 064 


Communication 129 

—Icom 065 


—VHF Engineering 103 

—International 


—Venus 192 

Crystal 066 


—Vintage 131 

—International 


—Weinschenker 122 


Elect. Unltd 141 
-Jan 067 
-Janel 068 
-K. E. 072 
-KRP 074 
-Larsen 078 
-Leland 193 
-Linear 081 


—Wheatlands 156 
—Wilson 123 
-Wolf 124 
—World QSL 125 
—World Wide 
Antennas 196 
—Y & C 126 
—Yaesu 127 


Limit 15 inquiries per request. 

January 1974 

Please use before February 28, 1974 


Tear off and mail to 

HAM RADIO MAGAZINE 
Greenville, N. H. 03048 


"check off” 


Advertisers i N deX 


ATV Research . 102 

Amtech . 102 

Andy Electronics 84 

Babylon Electronics . 82 

Barry 111, 112 
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Curtis Electro Devices . 104 
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Drake Co., R. L. 2 

Dynamic Electronics 8G 

ECM Corporation 105 

Eimac, Div. of Varian Assoc. Cover IV 

Electronic Distributors, Inc. 103 

Epsilon Records 86 

Exceltronics Research Labs 92 

Fair Radio Sales 105 

G & G Radio Supply Co. 74 

Gateway Electronics 96 

Global Import Co. 103 
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Goodheart Co.. Inc. R. E. . 96 

Gray Electronics 104 

Great American Miniatures . 82 
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Ham Radio 80, 88, 90, 106, 108 
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House of Dipoles 106 

Hy-Gain Electronics Corp. 56, 57, 87, 107 

Icom 85 

International Crystal Mfg. Co. Inc. 61 

International Electronics Unlimited 98 

Jan Crystals 76 

Janel Labs 102 

K. E. Electronics 86 

KRP Electronic Supermart, Inc. 101 

Larsen Electronics 65 

Leland Associates 96 

Linear Systems, Inc. 108 

Logic Newsletter 102 

MFJ Enterorises . 74 

Madison Electronic Supply . 92, 106 

Matric . 84 

McClaren . 84 

Media Selection Network 94, 95 

Meshna, John, Jr. 109 

Mor-Gain, Inc. .. 96 

Nurmi Electronic Supply . 77 

PM Electronics 106 

Palomar Engineers 72 

Pemco 108 

Poly Paks 93 

Professional Electronics 108 

RP Electronics 86 

Radio Amateur Callbook, Inc. . 100 

Regency Electronics, Inc. 97 

Savoy Electronics . Cover II 

Space-Military Electronics 104 

Spectronics, FM . 78, 79 

Spectrum International . 84 

Stahler Co. A. F. 102 

Star-Tronics . 96 


Media Selection Network 94, 95 

Meshna, John, Jr. 109 

Mor-Gain, Inc. . 96 

Nurmi Electronic Supply . 77 

PM Electronics 106 

Palomar Engineers 72 

Pemco 108 

Poly Paks 93 

Professional Electronics 108 

RP Electronics 86 

Radio Amateur Callbook, Inc. . 100 

Regency Electronics, Inc. 97 

Savoy Electronics . Cover II 

Space-Military Electronics 104 

Spectronics, FM 78, 79 

Spectrum International . 84 

Stahler Co. A. F. 102 

Star-Tronics 96 

Swan Electronics 45 

Teletron Corp. 71 

Ten-Tec, Inc. 5 

Topeka FM Communications & Electronics 76 

Tristao Tower Co. 102 

Tri-Tek, Inc. 104 

UJ Industries 105 

VHF Communication 72 

VHF Engineering, Div. of 

Brownian Elect. Corp. 81 

Venus Scientific 1 

Vintage Radio 82 

Weinschenker, M. 73 

Wheatlands Electronics . 104 

Wilson Electronics 86 

Wolf, S. 92 

World QSL Bureau 86 

Y & C Electronics 102 

Yaesu Musen USA 83 


no G3 january 1974 















































































BARRY 

presents 
CLEGG FM-27B 



Total 146-148 MHz coverage without buy¬ 
ing a crystal. 25w. out, fully synthesized. 

$479.95 

Clegg FM-27B Regulated AC power supply 

$79.95 


DYCOMM 

DYCOMM BRICK. 2w in 35w out $ 79.95 

DYCOMM BLOCK, 10 in 50w out $ 99.95 


DRAKE 

R4B Receiver xlnt. $295.00 

W/xtr xtals mint $325.00 

AA-10 Amplifier for TR-22 $ 49.95 

AC 10 AC Supply for AA 10. TR-22, TR-72. 13 8 
VDC » 3 amps $ 39.95 

TR-22. in stock $189.00 

TR-72 2 meter FM transceiver. 23 channel, 1 
& 10 watts. 13.8 VDC $320.00 

TR4/C new, $599.95 T-4XC Trans. $530.00 

R4C Rec. $499.95 MS 4 Speaker $22.00 

AC-4 Drake A.C. Power Supply $ 99.95 


BIRD 43 WATTMETER 
S100.00 

Bird 43 Slugs specify 
frequency and power 
HF $35.00 each 

VHF $32.00 each 

Also 4350 80-10M dual scale 200w/2kw 
HamMate — $79.00 


HALLICRAFTERS 

SR-160 Transceiver 80. 40. 20 meters write 

PPM 300 new. $595.00 


TEMPO 

2 Meter Linear Amplifiers. 502. 5*12 watts input. 
35-55 watts output $105 00 

802-B \-2Vg w. input. 80-90 w. output $195.00 
CL-146 2 Meter. 15 watts $299.00 


SWR BRIDGE COUPLER. DC-800 MHz | 

TNC Connectors 

(no indicator) full amateur power 
$90.00 Value 

$10.95 


ALPHA-77. The finest amplifier ever offered for 
amateur, commercial or military service 3000 
watts PEP continuous duty. Write 

Signal/One CX7A Write or Call 

Complete Maintenance Manual for Signal/One 
CX 7 & CX-7A $ 25.00 


MARINE 

Barry stocks and has fast availability Sonar. 
Pearce-Simpson. Andrea. SBE and Antenna Spe¬ 
cialists VHF Transceivers. Antennas. Depth 
Finders and compasses by Andrea. 

Pay us a visit when you are in New York 
Thousands of unadvertised specials. 
Saparate export department to expedite 
overseas orders. 

E. F. JOHNSON 

Matchbox complete with directional coupler and 
indicator, 10 80 meter*;. 

2KW PEP. 1 KW AM — new. Write 
275 watts — new. Write 
151 1 4 Variable Capacitor, 250 pF. medium 
Xmitting type $5.95 ea. 

I —r -1 

! GE INDUSTRIAL 

( SILICON RECTIFIER 

1400 PIV 

250 amp.. GE #41A281049 11. Quan- I 
! w , titles in stock. $90.00 value, brand | 

I y i « i c nn 1 


SWAN 

SS-200 Solid State SSB Transceiver with power 
supply & 16 pole filter Brand new, Write 

TEN TEC 

TRITON II 5 Band Solid State Transceiver 200 
W pep R.l.T. $606.00 

AC Power Supply 252 $ 89.00 

315 RECEIVER 10 80 meters SSB. AM. CW 

$229.00 

CW FILTER FOR 315 $14 95 

AC4 SWR Bridge KR2 $ 12.95 

$ 14.95 KR40 $ 89.95 

INSTRUMENTS 

Millen 2kw matchbox: Write 

Millen 90652 Solid State Dipper New with 7 
coils and carrying case. 1.6 • 300 MH/ $110.00 
PAN ADAPTER BC-1031A L 100 kc unused with 
spare parts & book useful with any short wave 

receiver $ 55.00 

VIBROPLEX 

Vibro Keyer Standard $ 24.95 

Deluxe $ 32 95 

Original Standard Vibroplex Bug $ 29.95 


BARRY 512 Broadway NY, NY 10012 
212 WA 5 7000 ELECTRONICS 


212 WA 5 7000 

TELEX 12-7670 
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STANDARD 

SRC-146A 2 meter handheld transceiver $289.00 

MISC. 

Collins Radio. 152J-1 Phone Patch A Station 
Control. Circuitry similar to 312B-4, xtlnt condi¬ 
tion, with scnematic $ 24.95 

Scanamatic HighBand 8 channel scanner Write 

TMC 0 330 B/FR 2 to 6 MHz VFO Exciter. New 
Condition. Deluxe Quality, Write 

U S. Callbooks $ 9.95 

DX Callbooks $ 8.95 

Radio Handbooks latest 19th edition $ 14.95 

Lafayette Telsat-SSB 25. Sideband CB Rig $195.00 
NPC Power Supply, input 115 VAC — 12 VDC 
out at 4 amp REGULATED at $ 34.95 

Millen magnetic shields for 3" C R. scope tubes 
with brackets Brand new $ 6.95 

TP-9 Similar to EE-8 field telephone with built- 
in amplifier. Up to 50 mi. Less easily obtained 
batteries Brand New $ 75.00 

115 Volt AC Power Supply for BC-221. slips into 
battery compartment. Also can be used with 
LM freq. meters $ 29.50 

ALUMINUM DIE CAST BOXES in many different 
sizes. Dosy boxes. Details in New Green Sheet 
No. 23. Write for latest prices. 

2 METER VHF DUMMY LOAD/WATTMETER 
Good up to 15 watts — w/SO-239 CONNECTOR 
and 3" METER $ 15.95 

Original J-38 Key new, $ 12.50 

Jackson G80 brass 50:1 anti-back- 
(>r lash dial drive »/ 4 " to «/ 4 ". $19.00 
If a* value $ 5.50 


INOUE IC-22 
2 Meter Transceiver 

10 WATTS OUTPUT PLUS TREMENDOUS 
RECEIVER — 22 CHANNELS 

Ready to go with crystals for 
5 frequencies at no extra charge 

$289.00 

Many Inoue Crystals In Stock. 

Inoue IC-230 synthesized, no crystals 
to buy. 2 meter transceiver $489.00 

IC-3PA Power Supply, Deluxe Regulated 
for IC-22 or IC-230 $99.00 


BARKER & WILLIAMSON 

Little Dipper. GDO $ 94.50 

Dummy Load ■ Wattmeters - 52U 

333 DC-300 MHz. 5. 50. 125 or 250 watts 

int. $ 79.95 

334A DC-300 MHz. 1000 watts $139.95 

374 DC-300 MHz. 1500 watts int. $169.95 

850A. 852 Inductors $ 59.95 

851 Inductor $ 29.95 

425 Low Pass Filter, 10-80 meters 1 kw $ 24.95 

210 Audio Osc.. Ideal tor lab & broadcast 

$329.95 

410 Distortion Meter, ideal for lab & broadcast 

$369.95 

DX ENGINEERING 
SPEECH COMPRESSORS 

DIRECT PLUG IN FOR COLLINS 32S 

$79.50 ppd. U S A 

DIRECT PLUG IN FOR KWM-2 

$79.50 ppd. U S A. 


BARRY HAS NEW VENUS SS2 
SLOW SCAN MONITOR IN STOCK $349.00 
COME TAKE A LOOK OR WRITE 

INVERTER/CONVERTER: 

INVERTER, 12 volt DC input. 115 volt AC out. 
Model 12-115 solid state power supply, 200 
watts continuous new. $ 59.95 


SBE-450 TRC. use with 10 watt. 2 meter trans- 
ceiver to operate on 450 MHz _ $195.00 

BARRY HAS ANTENNAS 

C D. HAM • M" ROTATORS, new complete $99.95 
CD Ham M for 220 VAC in stock $175.00 

C.D. TR-44 ROTATORS, new (complete) $ 63.95 
CABLE for Ham-M & TR 44 (Vi 14<*/ft. 

CD AR-22R cmplt. rotator for small beams $33.95 
BN86 Baiun by HyGam $ 14.95 

RG 8A/U 100 ft rolls. VHF connector PL-259 
one end Type "N** (UG-21E/U) other end $ 12.50 
RG8A/U — 65 feet with PL-259 connectors on 
each end $ 9.50 

Times Wire & Cable. T-4-50 (FM-8) 50 ohm 
lowest loss type RG 8 cable 20c/ft. 

Columbia Superflex, RG-8/U 50 ohm high qual¬ 
ity foam 20o/ft. 

Coaxial adapter for VHF to RG-17 (Amphenol 
83-86) RG-17 plug to VHF female connector $6.95 
BNC to RG-17 adapter UG-167C/U $7.95 

0 & W Vacationer apartment house antenna, 2, 
6. 10, 15 & 20 meters. Hang out your window. 
Take along on your vacation $ 24.95 

Authorized factory dealers for Antenna Special¬ 
ists, CushCraft, Gam, Heights Towers. Hy Gain, 
Mor-Gain Antenna, Mosley. Newtronics, Tri-Ex, 

Rohn, E-Z Way. Times Wire. Telrex. 

Cush Craft Trick Stick, universal dipole. 2 to 10 

meters, 1.5 dB gain at 146 MHz $ 8.95 

English deluxe balun, low power $ 9.95 

RINGO AR 2 3.75 dB gam, 135 175 MHz $ 14.50 

BBLT-144 Trunk Lip, 3.75 dB gain $ 34.95 

Newtronics CGT-144 mobile 5.2 dB gain $37.95 
Quick Disconnect by Newtronics for CGT, etc. 

$ 10.95 

CG-1 Gutter Clip by Newtronics $ 1.25 

2M MAGNETIC MOUNT W/RG58 & PL259 
with 10 ft. RG 58 ready to go $ 9 95 

14AVQ/WB VERTICAL $ 55 00 

18AVT/WB VERTICAL $ 79.95 


with 10 ft. RG 58 ready to go $ 9.95 

14AVQ/WB VERTICAL $ 55 00 

18AVT/WB VERTICAL $ 79.95 

HY GAIN 2 METER. 15 ele. beam, demo. $ 35.00 

TELEX 

610-2 Deluxe Economy 2000 ohm headset with 
cushions $ 9.95 

EN-5 Stereo Headphones $ 9.95 


LITTLE LULU 

6 Meter AM Transmitter with VFO 
12 VDC/115 VAC Power Supply 
Available factory wired or as parts 
Write for details 


Tube Headquarters. Diversified Stock. Heavy 
inventory of Eimac tubes, chimneys, sockets, etc. 
572B % 17.50 

Barry Now Stocks Bogen, Electrovoice & Univer¬ 
sity. Call or Write. 

CASH PAID . FAST! For your unused TUBES. 
Semiconductors. RECEIVERS. VAC. VARIABLES. 
Test Equipment. ETC. Write or call Now! Barry, 
W2LN1. We Buy! We ship all over the World, 
f] Send for Green Sheet Supplement 23. 

Send 50c postage & handling (refund 1st order). 


BARRY 512 Broadway NY, NY 10012 
212 WA5 7000 ELECTRONICS 

TELEX 12-7670 
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WHEN YOU BUY KENWOOD 
...YOU BUY 

PRIDE, PLEASURE & PERFORMANCE 


Pride in knowing that you own today's ultimate in state-of-the-art tech¬ 
nology ... pleasure in operating a rig whose day in, day out performance will 
show you why the Kenwood name is world-famous for reliability and value. 


Kenwood's superb 
solid state SSB transceiver 


TS-900 



... the ultimate transceiver. The promise of the 
transistor has been fulfilled. Here is the transceiver 
you will want to own ... whatever you have now, 
get ready to trade up. Its important features are far 


too numerous to list. Its specifications are superb. 
The TS-900 is unquestionably the best transceiver 
of its kind ever offered. The price .... S795.00 

PS-900 (AC Supply) $120,00. the DS-900 $140.00 



TS-520 


Kenwood's go every place 
... do everything transceiver 


The new TS-520 is the transceiver you have wanted, but 
could not buy until now. It is a non-compromise, do 
everything, go everywhere 5 band transceiver for SSB or 
CW that performs equally well at home, in an automobile, 
airplane, boat or trailer. The TS-520 features built-in AC 
power supply, built-in 12 volt DC power supply, built-in 
VOX with adjustable gain delay and anti-VOX. 

The price.$599.00 


K -<w& 

The R-599A is the most complete receiver ever 
offered. It is solid state, superbly reliable, small 
and lightweight, covers the full amateur band 
. . . 10 thru 160 meters, CW, LSB, USB, AM, 


AM.N and FM. 

The price. $439.00 

The T-599A is mostly solid state ... only 3 tubes, 
has built-in power supply, full metering (ALC, Ip, 
RF output and high voltage), CW-LSB-USB-AM 
operation. 

The price $459.00 


See the Kenwood line at the following dealers: CALIFORNIA Communications Headquarters, San Diego 
• Gary Radio, Inc., San Diego • Ham Radio Outlet, Burlingame • Henry Radio, Anaheim • Henry Radio, 
Los Angeles • Sequoia Stereo, Areata • Webster Radio, Fresno • FLORIDA Amateur Electronic Supply, 
Orlando • Amateur-Wholesale Electronics, Miami • IDAHO United Electronics Wholesale, Twin Falls 
ILLINOIS Erickson Communications, Chicago • Klaus Radio, Inc., Peoria • INDIANA Graham Electronics, 
Indianapolis • Hoosier Electronics, Terre Haute • Radio Distributing Company, South Bend • IOWA Hobby 
Industry, Council Bluffs • KANSAS Associated Radio Communications, Overland Park • LOUISIANA Trl- 
onlcs, Inc., New Orleans • MARYLAND Electronic International Service Corp., Wheaton • Professional Elec¬ 
tronics, Baltimore • MICHIGAN Electronic Distributors, Muskegon • Radio Supply & Engineering Company, 
Detroit • MINNESOTA Electronic Center, Minneapolis • MISSOURI Ham Radio Center, St. Louis • Henry 
Radio, Butler # MONTANA Conley Radio Supply, Billings • NEW JERSEY Simon Side Band Company, Oak 
Ridge • NEW YORK Adirondack Radio Supply, Inc., Amsterdam • Harrison Radio Corp., Farmingdale 
NO RTH CAROLINA Vickers Electronics, Durham • OHIO Amateur Electronic Supply, Cleveland • Commu¬ 
nications World, Cleveland • Queen City Electronics, Cincinnati • Srepco Electronics, Dayton • OKLAHOMA 
Derrick Electronics, Broken Arrow • Radio, Inc., Tulsa • OREGON Portland Radio Supply, Portland 
PENNSYLVANIA J RS Distributors, York • Kass Electronics, Drexel Hill • SOUTH CAROLINA Accutek, 
Inc., Greenville • SOUTH DAKOTA Burghardt Amateur Center, Watertown • TEXAS Douglas Electronics, 
Corpus Christ! • Electronics Center, Inc., Dallas • Industrial Distributors, Dallas • Ed Juge Electronics, Inc., 
Fort Worth • Madison Electronics, Houston • UTAH Manwill Supply Company, Salt Lake City • WASH¬ 
INGTON Amateur Radio Supply Company, Seattle • WISCONSIN Amateur Electronic Supply, Milwaukee 


Prices subject lo change without notice. 
















Simplify UHF circuits 
with ElMAC’s 
8938 high mu triode. 


All the advantages ol grounded- 
grid, high-mu triodes become even 
more important when you're de¬ 
signing at UHF And now EIMAC 
introduces a coaxial-base, focused- 
beam. high-mu triode especially 
designed lor kilowatt-level UHF 
applications 

At UHF. cavities are small and 

closely coupled to the lube There's gj _ 

no room for bulky bypass capaci- Oil i 

tors, rl chokes, or feedthrough ca- __ 

pacitors. With the 8938 In cathode 
driven (grounded-grid) service, 
there's no need lor the grid circuit bypass capacitor; 
and no need for screen capacitors, bias or screen power 
supplies and associated decoupling circuitry. The in¬ 
ternal tube structure is simple and the surrounding cir¬ 
cuitry is much less complicated 


The rugged, ceramic/metal 8938 
is the latest addition to ElMAC's 
8877 family ol tubes Because of 
the beam focusing action of a 
series of strip electron guns in the 
1 cathode-grid region, the 8938 pro¬ 

duces very high mu with exception¬ 
ally low grid interception. This re¬ 
sults in high power gain with no 
| sacrifice of low intermodulation 

characteristics in cathode-driven 
! Class AB2 amplifier service. 

If’s one more example of ElMAC's 
ability to provide tomorrow's tube 
today For details, contact EIMAC Division ol Varian, 
301 Industrial Way. San Carlos. California 94070. (415) 
592-1221 Or any ol the more than 30 Varian/EIMAC 
Electron Tube and Device Group Sales Offices through¬ 
out the world 


division 

varian 



